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PREFACE  TO  THE  FIRST  ISSUE 

,  The  amount  of  chemical  literature  published  each  year  has 
jpteadily  increased  at  a  very  rapid  rate.  It  has  become  more  and 
more  difficult  for  the  busy  worker  to  gather  from  this  mass  of 
literature  the  facts  which  are  of  interest  and  use  to  him.  Much 
.valuable  material  is  of  little  vise  because  scattered  through  the 
literature  and  therefore  inaccessible. 

The  publication  of  the  Chemical  Annual  was  undertaken  as  an 
attempt  to  overcome  this  difficulty,  at  least  in  part.  It  has  been 
limited  in  its  scope  almost  entirely  to  numerical  data,  inasmuch  as 
(other  year  books  have  not  aimed  to  cover  this  field,  and  inasmuch 
as  such  data  cannot  generally  be  carried  in  the  mind,  but  must  be 
readily  accessible  for  use.  To  republish  all  matter  of  this  kind 
would  be  both  unnecessary  and  impracticable.  The  attempt  has 
been  made  to  select  and  tabulate  only  that  which  is  of  fairly  gen- 
eral interest  and  utility,  .  TJie  \nvestigator  in  a  special  field  would 
(probably  always  prefer  jto  go  io,  thq,  origir^il  source  for  the  infor- 
•mation  he  wishes.  In  the  ,  preparation  of  Uie  Chemical  Annual 
|the  attempt  has  been  madq  to  pijodjic&b  convenient  reference  book 
iof  numerical  data.  All.  t$l?Ie£  and  jjujnerical  data  have  been 
tquoted  from  the  original  Sfoiif&Q  wherever possible,  notwithstand- 
ing the  labor  which  this  work  involved. 

The  tables  useful  in  the  calculation  of  analytical  results  were 
first  compiled.  It  is  believed  that  this  portion  of  the  Annual  is 
quite  complete  and  will  meet  all  ordinary  requirements.  All 
molecular  weights  as  well  as  the  factors  for  the  calculation  of  ana- 
lytical results  have  been  calculated  from  the  International  Atomic 
Weights  of  1906.  As  most  of  the  numbers  have  been  calculated 
several  times  it  is  believed  that  few  errors  will  be  found.  The 
molecular  weights  and  other  figures  have  been  carried  out  further 
beyond  the  decimal  point  than  is  necessary  for  most  calculations. 
It  was  thought  that  the  tables  would  be  of  more  general  use  if 
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iv  PREFACE 

each  chemist  were  thus  at  liberty  to  round  off  the  figures  to  suit 
the  accuracy  of  the  work  in  hand. 

In  collecting  the  specific  gravity  tables  those  most  adapted  to 
American  practice  have  been  selected.  When  the  specific  gravity 
is  given  in  terms  of  the  Baum6  degrees,  the  so-called  American 
standard  as  given  in  Table  XXXIII  has  been  adhered  to.  Where 
a  different  Baum6  scale  had  been  used  in  a  table  the  figures  have 
been  recalculated  to  conform  with  the  American  standard. 

In  the  review  of  chemical  literature,  which  contains  more  than 
one  thousand  references  to  journai  articles,  the  attempt  has  been 
made  to  tabulate  and  index  the  important  articles  of  the  year 
in  such  a  manner  that  the  progress  made  during  the  year  on  any 
given  subject  will  be  apparent  and  its  literature  easily  and  quickly 
found.  Any  attempt  to  give  a  synopsis  of  the  articles  would  have 
made  the  Annual  very  bulky,  and  in  any  case  is  of  doubtful  utility. 

In  a  similar  manner  a  list  has  been  made  of  the  most  important 
American  and  foreign  books  on  chemical  subjects  which  have 
been  published  during  the  year.  While  the  preparation  of  this 
list  has  been  somewhat  difficult  it  is  hoped  that  few  if  any  important 
books  have  been  omitted.  Bptji  thia  iist  and  the  list  of  journal 
articles  include  pubKQat^yfi^m\«lkiluafy;£,  1905,  to  June  1, 1906. 

The  expense  and  "labor  involved  in,  fMe  publication  of  a  book  of 
this  kind  has  been  founcl  tp  be^6ry  "considerable,  so  that  even 
with  the  assistance  of  #ijimber-p£*  contributors,  whose  interest 
and  cooperation  it  has  feentfoiin^ipCBiBible  to  enlist,  the  scope  of 
the  first  issue  of  the  Annual  is  much  more  limited  than  it  had  been 
hoped  possible  to  make  it.  If  the  demand  for  such  a  publication 
justifies  it,  the  scope  of  the  Annual  will  be  considerably  increased 
in  future  issues. 

The  editor  desires  to  express  his  appreciation  of  the  interest 
taken  and  encouragement  given  by  many  chemists  who  did  not 
have  the  time  to  prepare  matter  for  publication.  He  is  espe- 
cially grateful  to  those  whose  names  appear  on  the  list  of  contrib- 
utors and  who  spared  neither  time  nor  labor  in  the  effort  to  make 
their  contributions  accurate  and  complete. 

November,  1906. 


PREFACE  TO   THE   SECOND  ISSUE 

The  favorable  reception  accorded  the  first  issue  of  "  The  Chemi- 
cal Annual "  has  encouraged  the  publishers  to  make  a  thorough 
revision  for  the  second  issue,  which  they  feel  will  increase  its  value 
as  a  work  of  reference  and  extend  its  use  amongst  chemists.  The 
revision  of  the  tables  published  in  the  first  issue  has  required  a 
great  deal  more  labor  than  had  been  anticipated,  because  of  the 
surprisingly  large  number  of  determinations  of  the  physical  con- 
stants of  the  chemical  elements  and  compounds  published  each 
year.  The  large  number  of  changes  made  in  the  international 
table  of  atomic  weights  for  1909  also  necessitated  the  recalculation 
of  most  of  the  molecular  weights  as  well  as  of  the  chemical  factors. 

As  a  thorough  revision  of  this  kind  could  not  be  made  in  a 
year,  it  seemed  advisable  to  abandon,  at  least  temporarily,  the 
original  intention  of  issuing  the  volume  annually.  A  number  of 
entirely  new  tables  have  been  added  in  the  present  issue.  A  table 
of  the  physical  constants  of  the  alkaloids  has  been  prepared  by 
Dr.  Atherton  Seidell,  and  a  similar  one  of  the  essential  oils  by 
Albert  E.  Seeker.  A  greal  deal  of  labor  was  involved  in  the  prep- 
aration of  these  tables,  as  it  was  necessary  to  collect  the  data  from 
many  widely  scattered  sources.  Mr.  Seeker  has  also  revised  the 
tables  on  fats  and  oils.  The  recently  calculated  table  of  the  den- 
sity of  carbon  dioxide  by  Professor  Parr,  a  table  giving  the  melting 
points  and  the  composition  of  fusible  alloys,  as  well  as  a  number 
of  other  tables  of  minor  importance,  have  been  introduced.  The 
Review  of  Chemical  Literature,  as  well  as  the  List  of  New  Books, 
gives  the  important  publications  which  have  appeared  since  the 
first  issue  of  "  The  Chemical  Annual." 

The  table  of  Gravimetric  Factors  and  their  Logarithms  'has  been 
entirely  recalculated  by  Mr.  M.  C.  Whipple,  and  it  is  hoped  that 
this  important  table  as  well  as  the  table  of  Molecular  Weights  and 
their  Logarithms  is  free  from  error. 
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vi  PREFACE 

The  editor  desires  to  express  his  appreciation  of  the  interest  taken 
by  many  chemists  who  have  called  his  attention  to  errors  in  the 
first  issue,  and  who  have  made  valuable  suggestions  of  tables  to  be 
added.  It  is  hoped  that  advantage  can  be  taken  in  future  editions 
of  many  of  these  suggestions  which  were  not  received  early  enough 
to  be  used  in  the  present  volume. 

The  editor  desires  to  acknowledge  the  great  obligation  which  he 
is  under  to  the  contributors  who  have  prepared  tables  for  the 
present  issue.  The  greatest  care  and  pains  have  been  taken  to  secure 
accuracy  and  completeness  of  data. 

The  editor  and  publishers  submit  this  volume  with  every  confi- 
dence in  its  accuracy  and  value  as  a  reference  manual  to  the  pro- 
fession. 

J.   C.   OLSEN. 

June  21,  1909. 
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PREFACE  TO  THE  THIRD  ISSUE 

In  preparing  the  third  issue  of  "The  Chemical  Annual" 
the  standard  adopted  for  the  first  and  second  issues  has 
been  maintained  and  the  physical  constants  of  the  chemical 
elements  and  compounds  have  been  revised  in  accordance 
with  the  new  data  published  since  the  last  issue.  No 
change,  however,  has  been  made  in  the  table  of  organic 
compounds.  All  other  tables  have  been  carefully  revised 
and  brought  up  to  date.  Molecular  weights  and  factors 
have  been  recalculated  in  accordance  with  the  1913  table 
of  atomic  weights. 

A  considerable  number  of  new  tables  have  been  added,  such 
as  the  solubility  of  gases  in  water,  fuming  sulphuric  acid,  the 
alcohol  tables  of  the  Bureau  of  Standards,  specific  gravity 
tables  of  methyl  alcohol,  refractometer  tables  of  methyl  and 
ethyl  alcohol  and  various  other  specific  gravity  tables. 

The  section  on  Thermochemistry  has  been  increased  by 
the  addition  of  tables  giving  heats  of  formation  solution, 
neutralization  and  avidity  of  acids. 

The  Review  of  Chemical  Literature  giving  a  list  of  the 
more  important  journal  articles  has  been  omitted  because 
the  field  is  now  well  covered  by  various  abstract  journals. 
At  the  suggestion  of  Dr.  R.  Harman  Ashley  a  section  on 
Stoichiometry  has  been  added.  The  fundamental  units  of 
mass  and  weight,  specific  gravity  and  other  physical  con- 
stants have  been  defined  and  a  full  discussion  given  of  the 
methods  of  solution  of  various  problems  often  met  by  chem- 
ists. A  considerable  number  of  problems  to  be  solved  has 
been  given,  affording  practice  by  students  in  chemical  calcu- 
lations involving  the  use  of  the  tables  published  in  the  Chem- 
ical Annual.  The  entire  field  of  chemical  calculations  has  not 
been  covered  but  additions  may  be  made  in  future  issues. 

Brooklyn,  N.  Y.  J.    C.    OLSEN. 

Nov.  1,  1913. 
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L  — INTERNATIONAL  ATOMIC  WEIGHTS      1 
FOR  1913* 
0  =  16 


Atomic 
Weight. 


Name. 


Aluminium  . 
Antimony  .  . 

Argon 

Arsenic 

Barium   

Bismuth. . .  . 

Boron 

Bromine. .  . . 
Cadmium . .  . 

Caesium 

Calcium 

Carbon 

Cerium 

Chlorine 
Chromium  . 

Cobalt 

Columbium. . 

Copper 

Dysprosium 

Erbium 

Europium. . 
Fluorine.  .  . . 
Gadolinium  . 
Gallium 
Germanium. 
Glucinum.  . . 

Gold 

Helium .... 
Holmium. . . 
Hydrogen .  . 
Indium 

Iodine 

Iridium. 

Iron 

Krypton 
Lanthanum. 

Lead 

Lithium. 
Lutecium. .  . 


sium. 
Manganese . 
Mercury  . . . 


Symbol, 


Al 

Sb 

A 

As 

Ba 

Bi 

B 

Br 

Cd 

Cs 

Ca 

C 

Ce 

CI 

Cr 

Co 

Cb 

Cu 

Dy 

Er 

Eu 

F 

Gd 

Ga 

Ge 

Gl 

Au 

He 

Ho 

H 

In 

I 

It 

Fe 

Kr 

La 

Pb 

Li 

Lu 

Mg 

Mn 

Hg 


27.1 

120.2 
39.88 
74.96 

137.37 

208.0 
11.0 
79.92 

112.40 

132.81 
40.07 
12.00 

140.25 
35.46 
52.0 
58.97 
93.5 
63.57 

162.5 

167.7 

152.0 
19.0 

157.3 

69.9 

72.5 

9.1 

197.2 
3.99 

163.5 
1.008 

114.8 

126.92 

193.1 
55.84 
82.92 

139.0 

207.10 
6.94 

174.0 
24.32 
54.93 

200.6 


Name. 


Molybdenum. . . . 
Neodymium  .... 

Neon 

Nickel 

Niton 

Nitrogen 

Osmium 

Oxygen 

Palladium 

Phosphorus 

Platinum 

Potassium 

Praseodymium.  . . 

Radium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thallium 

Thorium 

Thulium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Xenon 

Ytterbium 

(Neoytterbium) 

Yttrium 

Zinc 

Zirconium 


Symbol. 


Mo 

Nd 

Ne 

Ni 

Nt 

N 

Os 

O 

Pd 

P 

Pt 

K 

Pr 

Ra 

Rh 

Rb 

Ru 

Sm 

Sc 

Se 

Si 

Ag 

Na 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Tm 

Sn 

Ti 

W 

U 

V 

Xe 

Yb 

Yt 
Zn 
Zr 


*  Compiled  by   the   International  Committee  on  Atomic  Weights  con- 
sisting of  F.  W.  Clarke,  W.  Ostwald,  T.  E.  Thorpe,  and  G.  Urbain. 
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III.  — SPECIFIC  GRAVITY  OF  GASES* 


Name. 


Formula. 


Molecu- 
lar 
Weight. 


Specific  Gravity,  Air  =  i. 


Calcu- 
lated. 


Observed. 


Weight  in 
Grams  of  x 
Liter  at  0°, 
760  mm.  at 
Sea  Level, 
lat.   45°. 


Acetylene 

Air 

Ammonia 

Argon 

Arsine 

Bromine 

Butane 

Carbon  dioxide .  . 
Carbon  monoxide  • . 
Carbon  oxysulphide 

Chlorine 

Cyanogen 

Ethane 

Ethylene 

Fluorine 

Helium 

Hydrobromic  acid. . 
Hydrochloric  acid. . 
Hydrofluoric  acid .  . 

Hydroiodic  acid 

Hydrogen 

Hydrogen  selenide. 
Hydrogen  sulphide . 
Hydrogen  telluride. 

Krypton 

Methane 

Neon 

Nitric  oxide 

Nitrous  oxide 

Nitrogen 

atmospheric .... 

Nitrogen  dioxide .  . . 

ti  it 

Nitrosyl  chloride. . . 

Oxygen 

Phosphine 

Propylene « 

Silicon  fluoride .... 

Sulphur  dioxide 

Xenon 


C2H2 

NH3 

A 

AsH3 

Br2 

C4H1().  .  .  . 

C02 

CO 

COS 

Cl2 

C2N2 

C2H, 

C2H4 

F2 

He 

HBr 

Ha 

HF 

HI 

H, 

H.Se 

H2S 

H2Te 

Kr 

CH4 

Ne 

NO 

N20 

N2 

N2+ A  etc 
N02 

NA 

NOC1..  .. 

02 

PH8 

C3H, 

SiF4 

S02 

X 


26.016 

17.034 

39.88 

77.984 

159.84 
58.08 
4400 
28.00 
60.07 
70.92 
52.02 
30.048 
28.032 
38.0 
3.99 
80.928 
36.468 
20:008 

127.928 

2.016 

81.216 

34.086 

129.516 
82.92 
16.032 
20.2 
30.01 
44.02 
28.02 

46.01 

92.02 

65.47 

32.00 

34.064 

42.048 

104.3 
64.07 

130.2 


0.8988 

1.0000 

0.5895 

1.379 

2.696 

5.5249 

2.0065 

1.5201 

0.9673 

2.0749 

2.489 

1.7993 

1.0381 

0.9784 

1.313 

0.1382 

2.7973 

1.2595 

0.691 

4.4172 

0.06965 

2.806 

1.1773 

4.478 

2.826 

0.5539 

0.691 

1.0378 

1 . 5229 

0.9701 

1.5906 

3.1812 

2.2625 

1 . 1055 

1.175 

1.4527 

3.607 

2.2131 

4.422 


0.92 

0.5963 
1.3778 
2.695 

5.524(227.9°) 

2.01 

1.52932 

0.96735 

2.1046 

2.491 

1.8064 

1.075 

0.9852 

1.26 

0.1368 

2.71 

1.2686 

0.7126 

4.3757 

0.06953 

2.795 

1.1895 

4.489 

2.818 

0.5576 

0.674 

1.0368 

1 . 5300 

0.96758 

0.97209 

1 .  60  (135°) 

2.65(26.7°) 

2.31 

1 . 1055 

1.214 

1.498 

3.60 

2.2641 

4.422 


1.1620 

1.2926 

0.7708 

1 . 7828 

3.485 

7.1426 

2.594 

1.9768 

1 . 2504 

2.6825 

3.1666 

2.3261 

1.3421 

1.2520 

1.697 

0.1787 

3.6163 

1.6398 

0.894 

5.7106 

0.089873 

3.627 

1.5392 

5.789 

3.654 

0.7168 

0.893 

1.3402 

1.9777 

1.2507 

1.25718 

2.0563 

4.1126 

2.925      • 

1.4292 

1.520 

1.8780 

4.663 

2.9266 

5.717 


*  A  considerable  portion  of  this  table  is  quoted  from  Landolt-Bdrnstein 
Phys-Chem.  Tabellen,  1905,  p.  222. 
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CHEMICAL  ANNUAL 


Name. 


Sym- 
bol. 


Atomic 
Weight. 
0=i6. 


Molecu- 
lar 
Weight, 


Specific  Gravity. 

Water  =  i. 

Air  =  i  (A). 
Hydrogen=i(D). 


Atomic 

Vol. 
At.Wt 


Sp.  Gr. 


Specific 
Heat 
at  o°  C. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Hydrogen,  gas . . 

liquid 

Indium 

Iodine,  gas 

solid 

Iridium,  spongy. , 

crystalline  .  .  . 
Iron,  pure 

wrought 

steel 


gray  pig 

white  pig.  .  . 

Krypton,  gas . 

liquid . 


Lanthanum . .  • 

Lead..    

Lithium 

Magnesium. . . 
Manganese . . . 

Mercury 

Molybdenum. 
Neodymium.  . 

Neon 


Nickel 

Nitrogen,  gas. . . . 

liquid 

Osmium 

Oxygen,  gas 

liquid 

Ozone    

Palladium 

Phosphorus,  yel. . 

red 

liquid 

Platinum 

Potassium 

Praseodymium.. . 

Radium 

Rhodium 

Rubidium 


H 

H 

In 

I 

I 

Ir 

Ir 

Fe 

Fe 

Fe 

Fe 

Fe 

Kr 

Kr 

La 

Pb 

Li 

Mg 

Mn 

Hg 

Mo 

Nd 

Ne 

Ni 
N 
N 

6s 

o 

o 

o3 

Pd 

P 

p 

p 

Pt 

K 

Pr 

Ra 

Rh 

Rb 


1.008 
1.008 
114.8 
126.92 
126.92 
193.1 
193.1 
55.84 
55.84 
55.84 
55.84 
55.84 

82.92 

82.92 
139.0 
207.10 
6.94 

24.32 

54.93 
200.6 

96.0 
144.3 

*20.2 

58.68 
14.01 
14.01 
190.9 
16 
16 


2.016 
2.016 


253.84 


81.8 


200.6 


28.00 


32 
32 

48 


106.7 
3104 
3104 
3104 
195.2 
39.10 
140.6 
226.4 
102.9 
85.45 


124 
124 


0.06949  A. 
0.700-262'60 
7.12V 
8. 72  A. 
4.948l7° 

15.86 

22.42 
7.85-7.88 
7.86 

7.60-7.80 

7.03-7.13 

7.58-7.73 

2.818  A. 

40.78  D. 
2.155-1M° 
6.1545 
11.34 

0.534'°° 

1.69-1.75 

7.42 
13.5953* 

8.6-9.01 

6.9563 
0.674  A. 

»  9.96  D. 

8.6-8.93 

0.96737  A. 

0.8042-lM6° 
22.48 

1  .'10535  A. 

1.1181-182'60 

1.658  A. 
11.4-11.9 

1.8232*°° 

2.2961* 

1.764"*8° 
21.1621° 

0.87518° 

6.4754 


1.4 
16.1 


25.7 
12.2 
8.6 
7.1 
7.1 
7.3 
7.9 
7.3 


3.410 

6. 
05695 
0336206° 
05412 


.0323 
.1162 
.1130 
.1066 


.1050 


38.5 
22.6 
18.2 
12.97 
14.3 
7.4 
14.7 
10.9 
20.7 


.04485 

.0310 

0.8366 

.2456 

.1217 

.03346 

.0659 


6.7 


17.5 
8.5 


14.3 


9.2 
17.0 
13.5 
11.9 

9.2 
44.6 
21.6 


12.1 
1.53220° 


8.5 
55.85 


.1084 
.2438 


.03113 
.2175 


.0592 

.202 

.1829 


.0323 
.1662 


.05803 


Digitized 


byV^OOgl 


PHYSICAL  CONSTANTS  OF  THE  ELEMENTS 


! 

& 

II! 

Electrical 
Conduc- 
tivity 
at  o°  C. 

Thermal 
Conductivity 
K*  at  o°  C. 
Ag=  x.oo. 

linear 

Coefficient  of 

Expansion. 

Melting 

Point, 

°C. 

Boiling 

Point, 

°C. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

3.44 
6.05 
6.56 
4.27 
6.86 

•  033270 

At°C. 

-259° 

-252.5° 

119500 

.04417 

40° 

115° 

700° 

.04837 

-190-17 

114.2° 

2250° 

1950° 

1505° 

1600° 

1375° 

1275° 

1075° 

-169° 

184.35° 

6.23 
6.50 
6.32 
5.96 

5.87 

.040700 

40° 

0°-100° 

0°-100° 

0°-100° 

40° 

131000 

63000 
(10200- 
(11300 

.1665 
.2070 
.1300 

.041182 
.0411 
.04ll 
.041061 

2450° 

.1490 

-151.7° 

6.23 
3.52 
5.86 
5.98 
6.70 
6.69 
6.33 

810° 

327° 

186° 

650° 

1225° 

-38.85° 

2500° 

840° 

-253° 

1450° 
-213° 

50400 
119000 
230000 

.0836 

.042924 

40° 

1525° 
>1400° 

.3760 

.042694 

40° 

1120° 
1900° 

10630 

.0148 

•  08182 

0°-100° 

357.33° 

-243° 

6.36 
3.42 

144200 

.1420 
.04524 

.041279 

40° 

-195.5° 

5.95 
3.48 

105300 

.040657 

40° 

2700° 
-227° 

.04563 

-182.7° 

decomp.270° 
1550° 
44.1° 
725° 

-119° 

6.32 
6.26 
5.67 

97900 

.1683 

.041176 
.03124 

40° 
0°-44° 

290° 

350°  (yel.) 

6.29 
6.51 

91200 
150500 

.1664 

.040899 
.0483 

40° 
0°-50° 

1753° 

62.5° 

940° 

700° 

1970° 

38.5° 

757.5° 

5.97 

.040850 

40° 

696° 

Digitized  by  LjOOQLC 
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CHEMICAL  ANNUAL 


Nam*. 


Ruthenium,  gpOQ 


melted,  . . . 
cryst  g  ,  . 

4  Samarium . 

5  Scandium  . 


6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 

35 

36 
37 
38 
39 
40 


Selenium,  amorph. 

monoclinic .  .  .  . 

hexagonal .... 
Silicon,  amorph. 

cryst 

Silver 

Sodium 

Strontium 

Sulphur, 

amorphous  soft 
".     yellow 

rhombic.  .  .  . 

monoclinic .  . 

plastic 

Tantalum 

Tellurium,  amorp. 

cryst 

Terbium .... 
Thallium. . . . 
Thorium,  amorph. 

cryst 

Thulium 

Tin,  gray.. . . 

rhombic.  . 

tetragonal. 

Titanium 

Tungsten 

Uranium .... 
Vanadium. . . 

Xenon,  gas  .  . 


boL 


liquid 

Ytterbium 

Yttrium 

Zinc 

Zirconium,  amorp. 

cryst 


Ru 

Ru 

Ru 

Sm 

Sc 

Se 

Se 

Se 

Si 

Si 

Ag 

Na 

Sr 

S 

s 

Sa 
Sfi 

S7 

Ta 

Te 

Te 

Tb 

Tl 

Th 

Th 

Tm 

Sn 

Sn 

Sn 

Ti 

W 

U 

V 

Xe 

Xe 
Yb 
Yt 
Zn 
Zr 
Zr 


Atomic 
Weight 


101.7 

101.7 
101.7 
150.4 
44,1 
79.2 
79.2 
79.2 
28.3 
28.30 
107.88 
23.00 
87.63 

32.07 
32.07 
32.07 
32.07 
32.07 
181.5 
127.5 
127.5 
159.2 
204.0 
232.40 
232.40 
168.5 
1190 
119.0 
119.0 
48.1 
184.0 
238.5 
51.0 

130. 2V 

130.2 
172.0 
89.0 
65.37 
90.6 
90.6 


Molecu- 
lar 
Weight. 


Specific  Gravity. 

Water  =  i. 

Air  =  t  [  A  j 

Hydro£flQ=i(D), 


633.6 
633.6 
633.6 


256.56 
256.56 
256.56 
256.56 
256.56 


255.0 
255.0 


65.37 


8.6 
11.4 

12.263° 
7.7-7.8 


4.26-4.28" 
4.47260 
4.8*° 
2.00 
2.4910° 
10.53 
0.973518'0 
2.54 

1.9556°° 
2.046 

2.05-2.07°° 
1.958 
1.92 
14.491*° 
6.015*°° 
6.27 


Atomic 

Vol. 
At.Wt. 
Sp.  Gr. 


11.8 

S.3 
194 


11.85 

11.00tt° 

11.23 


5.84661*0 
6.53-6.56 
7.2984"° 
4.50176° 

18.77 

18.685V0 
6.025»° 
4.422  A. 
63. 5'D 
3.52-lM1° 


3.8015° 
7.14218° 
4.15 
6.40180 


18.5 
17.7 
16.5 
14.2 
11.4 
10.2 
23.7 
34.5 

16.4 
15.6 
15.6 
16.4 
16.7 
12.5 
21.2 
20.4 


Specific 

Heat 

at  o*  C. 


-0611 


.09533 
.08401 


17.2 
21.1 
20.7 


20.3 
18.2 
16.3 
10.7 

9.8 
12.8 

8.5 


37.0 


23.4 

9.2 

21.8 

14.2 


0.214110 
.1697"° 
.0559 
.2934 


.1728 

.1809 

.1902 

.03017 

.0525 

.0475 


.0326 


.0545 
.0559 
.0559 
.1125 
.0336 
.0280 
.1240 


09356 


.0660 


Digitized  by  LjOOQlC 


PHYSICAL  CONSTANTS  OF  THE  ELEMENTS 


1 

'  Electrical 
Conduc- 
tivity 
at  o°  Wt. 

Thermal 
Conductivity 
K*  at  o°  C. 

Ag  =  x.oo. 

Linear 

Coefficient  of 

Expansion. 

Melting 

Point, 

°C. 

Boiling 

Point, 

°C. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 

35 
36 
37 
38 
39 
40 

At°C. 

>1950° 

2000° 

2000° 

1350° 

1200° 

50° 

170°-180° 

21 7° 

6.21 

.040963 

40° 

7.55 
6.65 

690° 

•  043680 

40° 

690° 

690° 

6.06 
4.82 
6.04 
6.76 

3500° 

200-15600 

681200 

211000 

•  040763 

40° 
40° 
0°-50° 

1450° 
961.5° 
97.6° 
900° 

>120° 

3500° 

1.000 
.365 

.041921 
.0472 

1955° 
877.5° 

444.6° 

444.6° 

5.54 
5.80 
6.10 
5.46 
6.69 
6.07 

40° 

114.5° 
119.25° 

444.6° 

444.6° 

444.6° 

60600 

.0408 

40° 
0°-20° 

2900° 

446° 

452° 

.041675 

1390° 

46600 

.043440 

1390° 

6.65 

56800 

.043021 

40° 

302° 
>1700° 

1280° 

6.49 
6.65 
6.65 
5.41 
6.18 
6.68 
5.90 

stable  <  20° 
stable  >  170° 
232° 
2200° 
2800° 
800°, 
1680° 

-140° 

>2200° 

76600 

.1528 

.042234 

40° 

1450-1600 

• 

-109.1° 

1800° 
1250° 
419° 

6.12 

186000 

.2653 

.042918 

40° 

918° 

5.98 

2350° 

Digitized  by  LjOOQIC 
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V.  — GRAVIMETRIC  FACTORS  AND  THEIR 
LOGARITHMS 


Weighed  or 
Found. 


B 


Required. 


Aluminium. 
Al=27.1 
A1203 


A1P04 

CaF2 

PA 

Ammonium, 
NH4=  18.04 
Ag 

AgBr 

AgCl 

Agl 

BaS04 

Br 

CI 

HC1 

I 

MgNH4P04.6H20 

N 


Al 

A14C3 

AICI3 

A1P04 

A12(S04)3 

Al^SOJrlSHA- 

igscvAUSo.v 

24H20 

(NH4)2S04.A12(S04), 

.24H20 

Al 

A1A 

AlF, 

A1P04..... 


Required. 


Weighed  or  Found, 


9.28650 


NH4Br.... 

NH4C1 

NH4I 

NH4Br.... 

NH4C1 

NH4I 

(NHJ^O,. 
NH4Br.... 

NH4 

NH4a. . .-. . 

NH4C1 

NH4I 

NH3 

NH4 

(NH4)20... 

NH3 

NH4 

NH4C1.... 
(NH4)20.. 
(NH4)2S04. 


A* 


Factor. 


53033 
70646 
61220 
38966 
35040 
52350 


87420 
22193 
41841 
71817 
71895 


90813 

49592 

34400 

52166 

37323 

61752 

56613 

22580 

50874 

50870 

46690 

1425 

06936 

07347 

10607 

21530 

28770 

81870 

85870 

71620 


T. 72455 
T. 84909 
0.41700 
0.37834 
0.52509 
0.81448 

0.96785 

0.94813 
T. 34621 
T. 62166 
T. 85623 
0.23526 


Loga- 
rithm. 


95815 
69541 
12841 
71739 
57198 
79065 
75292 
08843 
70650 
17861 
16641 
05782 
84116 
86619 
02559 
08477 
10980 
58191 
26920 
67359 


Bt 


Factor. 


8856 

41550 

38282 

41841 

29848 

15330 


0.10768 


11269 
45060 
23897 
39242 
58175 


0.27545 
0.15091 
T. 58300 
T. 62166 
T. 47491 
T. 18552 

T. 03215 

T. 05187 
0.65379 
0.37834 
014377 
T. 76474 


1.10110 
2.01640 
0.74403 
1.91690 
2.67930 
1.61940 
1.76630 
0.81577 
1.96560 
0.66281 
0.68169 
0.87535 
14.4160 
13.6085 
9.42787 
0.82268 
0.77660 
0.26187 
0.53802 
0.21203 


Loga- 
rithm. 


04185 
30459 
87159 
28261 
42802 
20935 
24708 
91157 
29350 
82139 
83359 
94218 
15884 
13381 
97441 
91523 
89020 
41809 
73080 
32641 


Digitized  by  LjOOQIC 


GRAVIMETRIC  FACTORS  AND  THEIR  LOGARITHMS      11 


Weighed  or 
Found. 


Required. 


B 


B 


Required. 


Weighed  or  Pound. 


Factor. 


Loga- 
rithm. 


Factor. 


Loga- 
rithm. 


Ammonium 
NH8 


NH4CI. 


(NH4)2PtCl«. 


N206. 
Pt.... 


SOa 

Antimony, 
Sb=120.2 

Sb 

Sb208 

Sb-04 


(NH4)2CO, 

NH4HCOs 

NH4NO, 

(NH4)20 

NH4OH 

(NH4)2S04 

NH, 

NH4 

(NH4)20 

NH4OH 

NH, 

NH4 

NH4C1 

NH4NO, 

(NH4)20 

NH4OH 

(NH4)2S04 

NH, 

NH4NO, 

(NH4)20 

NH, 

NH4 

NH4CI 

NH4NO3 

(NH4)20 

NH4OH 

(NH4)2S04 

NH, 

(NH4)2S04 

Sb203 

Sb205 

KSbOC4H406.iH20 

Sb206 

Sb2Ss 

KSbOC4H406.iH20 

Sb 

Sb208 

Sb206 

Sb2S3 


2.8201 

4.6419 

4.7005 

1.5286 

2.0582 

3.8787 

0.31831 

0.33720 

0.48673 

0.65516 

0.07670 

0.08126 

0.24097 

0.36054 

0.11721 

0.15787 

0.29761 

0.31531 

1.48210 

0.48214 

0.17449 

0.18484 

0.54815 

0.82018 

0.26680 

0.35912 

0.67698 

0.42550 

1.65040 


45026 


67215 
18430 
31348 


50286 
52789 
68729 
81634 
88482 
90985 
38196 
55697 
06925 
19830 
47364 
49874 
17089 
68317 
24176 
26679 
73890 
91391 
42619 
55524 
83058 
62890 
21759 


0.35460 
0.21543 
0.21274 
0.65418 
0.48587 
0.25782 
3.14150 
2.96560 
2.05450 
1.52640 
13.0372 
12.3068 
4.14995 
2.77351 
8.52600 
6.33429 
3.36016 
3.17140 
0.67470 
2.07410 
5.73113 
5.41013 
1.82429 
1.21925 
3.74886 
2.78458 
1.47716 
2.35020 
0.60591 


1.19970 

1.33280 

2.76490 

1.1109 

1.38950 

2.30470 

0.78975 

0.94746 

1.05256 

1.10580 


.07907 
.12476 
44168 
04569 
14287 
36261 
,89749 
.97656 
02225 
04368 


83355 
75031 
36168 
90014 
71966 
43390 
26623 
05550 
95006 
90431 


54974 
33331 
32785 
81570 
68652 
41131 
49714 
47211 
31271 
18366 
11518 
09015 
61804 
44303 
93075 
80170 
52636 
50126 
82911 
31683 
75824 
73321 
26110 
08609 
57381 
44476 
16942 
37110 
78241 


92093 
87524 
55832 
95431 
85713 
63739 
10251 
02344 
97775 
95632 


Digitized  by  LjOOQIC 


12 


CHEMICAL  ANNUAL 


Weighed  or 
Found. 


Required. 


Antimony 
Sb204... 


Sb206. 
SbA- 


SbJ3f... 
Arsenic, 
As=75 
As203.. 


As206. 
As^. 


Ab,S5.. 
BaS04. 


MgNH4As04. 
JH20 


Mg2As207. 


Barium, 
Ba=  137.37 
BaCO, 


Required. 


Weighed  or  Found. 


Sb2S6 

KSbOC4H406.iH20 

Sb2S5 

Sb 

Sb203 

Sb206 

KSbOC4H406.iH20 
Sb 


As. . . . 

As  A- 
As.... 

As.... 
As208 . 

As  A- 

As2S6. . 
As. . . . 
As203 . 
As205. 
As. . . . 
As203. 

As  A- 
As03. . 
As04. . 


As.... 

As  A  • 
As03. . 

As  A- 
As04. . 

As. . . . 

ASaOg. 

As03. . 

As  A- 
As04. . 

AS2S3. . 


Ba 

Ba(HC08)2. 


Factor. 


31650 

1886 

2507 

71419 

8568 

95185 

97460 

59987 


75748 
16164 
65203 
60911 
80293 
93414 
26062 
48309 
63790 
74101 
21408 
28264 
32833 
35116 


Loga- 
rithm. 


11943 
33917 
09718 
85381 
93288 
97857 
29548 
77806 


87937 
06508 
81429 
78470 
90467 
97041 
10058 
68402 
80475 


0.39688 T 


39383 
51993 
64603 
60399 
72993 
48273 
63730 
79183 
74033 
89490 
79253 


69611 
31420 


33060 
45123 
51631 
54553 
59866 

59532 
71595 
81025 
78103 
86328 
68371 
80435 
89864 
86943 
95177 
89902 


T.  84261 
0.11867 


B 


Factor. 


75952 
45796 
79949 
40010 
16720 
05060 
50643 
66710 


.3202 

86083 

.5336 

.64170 

24545 

.07050 

.79327 

06985 

56770 

34947 

6709 

5381 

04565 

8482 

51965 

5391 

9227 

5479 

65563 

370 

07154 

5691 

26290 

3504 

11745 

26176 


1.43680 
0.76090 


Loga- 
rithm. 


88057 
66083 
90282 
14619 
06712 
02143 
70452 
22194 


12063 
93492 
18571 
21530 
09533 
02959 
89942 
31588 
19526 
13017 
66940 
54877 
48369 
45457 
40134 

40468 
28405 
18975 
21897 
13672 
31629 
19565 
10136 
13057 
04823 
10098 


15739 
88133 


Digitized  by  LjOOQiC 
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Weighed  or 
Found. 


Required. 


Required. 


Weighed  or  Found. 


Barium 
BaC03 . 


BaCr04 . 


BaSiF6 
BaS04 . 


C02, 


Beryllium,  Be  =9.1 
See  Glucinum 

Bismuth,  Bi==  208.0 

Bi 

BiAs04 


Bi203- 


BiOCl. 


BSJS,. 


Boron,  B=  11 
BA 


Bi203 

Bi.... 

Bi208 

Bi 

BiON03 

Bi(N03)3.5H20 . 

Bi 

BiON03 

Bi(N03)3.5H20. 

Bi203 

Bi 

Bi203 


B. 


KBF4. 


H3B03 

Na2B4O7.10H2O. 

B 

B203 


Factor. 


BaCl2 

BaO 

Ba 

BaCl2 

BaC03 

BaO 

Ba 

BaF2 

BaO 

Ba 

BaCL, 

BaCl2.2Ho0 

BaC03 

Ba(N03)2.. 

BaO 

Ba02 

BaS 

BaO 

BaC03 


1.05510 
0.77707 
0.54195 
0.82175 
0.77866 
0.60507 
0.49118 
0.62705 
0.54839 
0.58851 
0.89234 
1.04660 
0.84555 
1.19180 
0.65705 
0.72560 
0.72589 
3.48570 
4.48570 


1.11540 
0.59948 
0.66866 
0.89654 
1.23280 
2.08670 
0.80166 
1.10240 
1.86580 
0.89417 
0.81215 
0.90588 

0.31428 
1.77212 
2.72970 
0.08723 
0.27755 


Loga- 
rithm. 


Factor. 


02339 
89046 
73396 
91474 
89135 
78181 
69124 
73909 
79730 
76975 
95054 
01982 
92714 
04915 
81760 
86070 
86087 
54229 
65183 


.04743 
.77778 
.82521 
.95257 
.09090 
.31946 
.90399 
.04232 
.27088 
.95142 
.90964 
.95707 


94757 
28699 
84570 
21700 
28420 
65260 
03590 
59480 
82350 
70100 
12070 
95539 
18270 
89299 
52190 
37820 
37760 
28689 
22293 


89654 
66808 
49552 
11540 
81115 
47922 
24740 
90715 
53594 
11840 
23130 
10390 


T.  49732 
0.24849 
0.43612 
2.94067 
T. 44335 


3.18186 
0.56430 
0.36634 
11.4640 
3.60290 


Loga- 
rithm. 


97661 
10954 
26604 
08526 
10865 
21819 
30876 
20270 
26091 
23025 
04947 
98018 
07286 
95085 
18240 
13930 
13913 
45771 
34817 


.95257 
.22222 
. 17479 
.04743 
.90910 
.68054 
.09601 
.957P8 
7^12 
*.0£58 
.09^6 
.042& 


0.50268 
T. 75151 
T. 56388 
T. 05933 
0.55665 


Digitized  by  LjOOQiC 
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CHEMICAL  ANNUAL 


Weighed  or 
Found. 


Required. 


Boron,  B  =  11 
KBF4 


Bromine, 
Br=79.92 
Ag 


AgBr. 


Br 

Cadmium, 
Cd=112.4 
Cd. 


CdO. 


CdS. 


CdSO, . 


Required. 


Weighed  or  Found. 


H3BO3 

Na2B4O7.10H2O. . . 


Br... 
Br03 
HBr. 
Br... 
Br03. 
HBr. 
O  ... 


CdCl2 

Cd(N03)2. 

Cd 

CdCl2 .  .  . . 
Cd(N03)2. 

Cd 

CdCU 

Cd(N03)2. 

CdO 

Cd 

CdCl2 .  .  . . 
Cd(N03)2. 
CdO 


CsCl .  . . 

Cs 

CsCl .  . . 
CsCl .  . . 
Cs2C03 . 
Cs20... 
CsCl .  . . 
Cs2S04 . 

Cs 

CsCl .  . . 
Cs2COs. 
Cs20... 
Cs 


Factor. 


0.49186 
0.75765 


0.74083 
1.18580 
0.75053 
0.42556 
0.68114 
0.43113 
0.10009 


1.63077 
2.10340 
0.87539 
1.42760 
1.84130 
0.77802 
1.26870 
1.63640 
0.88884 
0.53916 
0.87924 
1.13411 
0.61592 


T. 69184 
T. 87947 


1.17390 
3.74540 
4.74540 
1.26700 
1.22580 
1.06020 
1.19500 
1.28430 
0.39434 
0.49963 
0.48341 
0.41809 
0.73437 


Loga- 
rithm. 


86972 
07400 
87537 
62896 
83324 
63461 
00038 


21239 
32292 
94220 
15459 
26512 
89099 
10338 
21391 
94879 
73172 
94411 
05464 
78952 


06964 
57349 
67627 
10278 
08845 
02540 
07738 
10868 
59587 
69865 
68432 
62127 
86592 


Factor. 


2.03310 
1.31990 


0.30816 
0.12053 


.34980 
,84333 
.33240 
.34980 
,46810 
.31950 
.99130 


61321 
47543 
14260 
70051 
54310 
28530 
78817 
61107 
12508 
85470 
13730 
88178 
62360 


85185 
26700 
21073 
78926 
81573 
94319 
.83680 
.77861 
.53588 
.00146 
.06862 
.39194 
.36170 


Loga- 
rithm. 


13028 
92600 

.12463 
37104 

.16676 
36539 
99962 


.78761 
.67708 
.05780 
.84541 
.73488 
.10901 
.89662 
.78609 
.05121 
.26828 
.05589 
.94536 
.21048 


93036 
42651 
32373 
89722 
91155 
97460 
92262 
89132 
40413 
.30135 
.31568 
.37873  j 
.  13408 


Digitized  by  LjOOQIC 
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Weighed  or 
Found. 


Required. 


Caesium 
Cs2S04 . 


S03 

Cakium,Ca=40.07 
BaS04 


Ca 

CaC03 . 


CaO. 


Ca,(P04)2.. 
CaS04 

CI 

i      C02 

Mg2As20T.. 

MgO 

M&P207.  - 

(NH4),PO^ 

12MoO,- 

NA 


Required. 


Weighed  or  Found. 


CsCl  .  .  . 
Cs2C08 . 
Cs20... 
Cs20... 


0.93046  1,96*70 ;  W47C 
0.90027  1  MAX!  >  :'*<&, 
0.77861  I  89J32J  frW, 
3. 517100. 54619  0  284^; 


Pectof, 


fMMI. 


CaS 0.30906 

CaS04 0.58323 

CaS04.2H20 0.73785 

CaCl2 2.76989 

CaO 1.39929 

Ca 0.40043 

CaCl2 1. 10913 

Ca(HC03)2 1 ,61975 

CaO 0.5603J 

CaS04 1360J9 

CaS04.2H20 1.72048. 

HC1 0.72890 

Ca ,0.71465 

Cad, 1.97932 

CaC03 !l  .78470 

Ca(HC03)2 :2. 89080 

CaS04 ;2. 42800 

CaS04.2H20.  .  .    |3.070^ 

CaO i0.54aW# 

CaS04 J  £,^ 

Ca 0  2W*; 

CaCL, 0.>:->^r 

CaC03 t  '/£:    ^ 

CaF2 .<    s;*K 

CaO .«„,<    ,-> 

Ca >.*** 

CaCl, 

CaO 

CaO 

CaC03 

Ca^AsO,),.. 

CaO 

Ca3(POji  . 


1  49004^  ^>^ 
1  76584  I   '  .  *.,.. 

1  8678J  .  j;  ^ 
tO  4424V  <r.,  ; 
,0.1409:  *-,; 

1  Mf£u  /.  +*  * 
i0.0*4fe'    *  ,- 
0  20940 
J   T4**/       .-,- 
ij   }&$Vj         '    ' 
-0  2£>..      *^    ^ 
***         ^     ^ 
.-8S*-/- 
<    ^v  ; 
c^   ' 
•*.  . -,' 

*"   ', 

*f 


6*s< 


'•     *  L* 


Ca^PO^ 
Ca(NOa„ 


^^ 


**tt,.- 


» *   _ 


Digitized  by 


Google 
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CHEMICAL  ANNUAL 


Weighed  or 
Found. 


Required. 


Calcium 

p2ofi-  • 
so3... 


wo3 

Carbon,  C=  12.00 
Ag 


AgCN. . 
BaCOs . 


BaO. 
CaO. 
CO,.. 


Required. 


Weighed  or  Found. 


Ca8(P04), 

CaO 

CaS04 

CaS04.2H20  .  .  . 
CaW04 

HCN. 

KCN : . .  . . 

HCN 

KCN 

C.... 

C02 

C03 

co2 

co2. 

(bicarbonate) 

C02 

C02. 

(bicarbonate) 

BaC03 

Ba(HC03)2 

C 

CaC03 

Ca(HCO,)2 

C03 

Cs2COs . 

CsHC03 

FeC03 

Fe(HC03)2 

K2C03 

KHC03 

K20 

Li2C03 

LiHC03 

Li20 

MgC03 

Mg(HCO,),.... 

MgO 

MnC03 

Mn(HC03)2... 
MnO 


Factor. 


2.18400 
0.70026 
1.70031 
2.15020 
1.24180 

0.25061 
0.60354 
0.20202 
0.48630 
0.06080 
0.22293 
0.30400 
0.28689 
0.57377 

0.78487 
1.56973 

4.48570 
2.94760 
0.27273 
2.27431 
1.84151 
1.36365 
7.40050 
4.40490 
2.63273 
2.02111 
3.14090 
2.27520 
2.14090 
1.67912 
1.54432 
0.67910 
1.91640 
1.66290 
0.91637 
2.61210 
2.01080 
1.61210 


T. 89480 
0.19575 


0.33925 
T. 84526 
0.23053 
0.33248 
0.09404 


39920 
78071 
30539 
68690 
78390 
34817 
48287 
45771 
75874 


65183 
46947 
43573 
35685 
26517 
13470 
86926 
64394 
42041 
30560 
49706 
35702 
33060 
22508 
18874 
83193 
28248 
22088 
96207 
41698 
30337 
20738 


B 


Factor. 


0.45787 
1.42803 
0.58813 
0.46520 
0.80530 

3.99027 
1.65680 
4.95000 
2.05640 
16.4480 
4.48570 
3.28950 
3.48570 
1.74280 

1.27432 
0.63716 


0.10528 
T. 80425 


22293 
33925 
66676 
43969 
54291 
73333 
13512 
22702 
37983 
49477 
31838 
43952 
46709 
59468 
64753 
47254 
52182 
60134 
09130 
38284 
49731 
62033 


Loga- 
rithm. 


66075 
. 15474 
.76947 

66764 
.90596 

.60080 
.21929 
.69461 
.31310 
.21610 
.65183 
.51713 
.54229 
.24126 


34817 
53053 
56427 
64315 
73473 
86530 
13074 
35606 
57959 
69440 
50294 
64298 
66940 
77492 
81126 
16807 
71752 
77912 
03793 
58302 
69663 
79262 


Digitized  by  LjOOQIC 
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Weighed  or 
Found. 


B 


Required. 


Carbon 
C02.. 


Cerium, 
Ce=140.25 
Ce 


Ce208. 


Ce02 


Ce2(C204),.3H20 

Chlorine,  Cl=  35.46 
Ag 


AgCl. 


BaCr04 . 
Ca.... 

K 

KG.... 

Li 

Mg 

MgCL,... 
Mn02... 


Required. 


Weighed  or  Found. 


Na2C03.... 
NaHC08.. 

Na^ 

(NH4)2C03. 
NH4HC03 . 
Pb3C03  . . . . 
Rb2C03.... 
RbHC03  •  • 

Rb20 

SrC03 

Sr(HC03)2. 
SrO 


Ce(N03)4 

Ce(NOs)4 

(NH4N03)2.H20 

Ce203 

Ce02 

Ce(S04)3 

Ce(N03)4 

Ce(N03)4 

(NH4N03)2.H20 

Ce02 

Ce2(S04)3 

Ce(N03)4 

Ce(N03)4 

(NH4N03)2.H20 

Ce2(S04)8 

Ce 


CI.. 

Ha. 

CI.. 

Ha. 
a., 
a.. 
a., 
a., 
a., 
a., 
a.. 


a. 


Factor. 


40910 
90930 
40910 
18360 
79660 
07050 
24770 
32730 
24780 
35523 
38230 
35533 


2.76850 


03870 
17114 
22820 
02750 
36390 

44850 
04870 
73120 
25420 

28840 
65080 
,46863 


0.32870 
0.33796 
0.24738 
0.25435 
0.27988 
1.76990 
0.90691 
0.47558 
5.10947 
2.91620 
0.74465 
0.81583 


Loga- 
rithm. 


38186 
28087 
14894 
33918 
25445 
78322 
71997 
52209 
62816 
52572 
37699 
37205 


0.44225 


60624 
06861 
08926 
30696 
37364 

53763 
02065 
23835 
35299 

51698 
21770 
67083 

51680 
52886 
39337 
40543 
44697 
24795 
95756 
67723 
70838 
46481 
87195 
91160 


B 


Factor. 


41509 
52376 
70968 
45795 
55660 
16473 
19056 
30055 
23542 
29804 
41977 
42457 


0.36120 

0.24760 
0.85387 
0.81421 
0.49322 
0.42302 

0.28998 
0.95356 
0.57763 
0.44362 

0.30401 
0.60576 
2.13380 


04230 
95900 
04230 
93160 
57300 
56500 
10270 
10260 
19579 
34292 
34300 
22570 


Loga- 
rithm. 


61814 
71913 
85106 
66082 
74555 
21678 
28003 
47791 
37184 
47428 
62301 
62795 


T. 55775 

T. 39376 
T. 93139 
T. 91074 
T. 69304 
T. 62636 

T. 46237 
T. 97935 
T. 76165 
T. 64701 

T. 48302 
T.  78230 
0.32917 


48320 
47114 
60663 
59457 
55303 
75205 
04244 
32277 
29162 
53519 
,12805 
,08840 
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CHEMICAL  ANNUAL 


B 


Weighed  or 
Found. 


Required. 


Chlorine 

Na 

NaCl 

NH4 

NH4C1.,.. 

(NH4)2S04. 

PbCr04 .  .  . 
Chromium, 

Cr=52.0 

BaCr04 . . . 


Cr203.. 

K2Cr04 
K2Cr207 
PbCr04 


Cobalt,  Co=58.97 
Co 

Co(N02)3 

(KN02)a 

Co304 

CoS04 

(CoS04)2(K2S04)3 
[93.5 
Columbium,  Cb= 

Cb206 

Copper,  Cu=  63.57 

Cu 


Required. 


Weighed  or  Found. 


CI 

CI 

CI 

HC1 

HC1 

CI 

Cr 

Cr208 

CrOs „ 

Cr04 

Cr2(S04)3.18H20.. 

Cr 

Cr03 

Cr03 

Cr03 

Cr 

Cr203 

Cr03 

Cr04 

Cr„(S04)3.18H20.. 

K2Cr04 

K2Cr207 

CoO 

Co(N03)2.6H20.  . . 
CoS04.7H20 

Co 

CoO 

Co 

CoO 

Co 

CoO 

Co. 

CoO 

Cb 

CuO 


Factor. 


1.54170 
0.60657 
1.96560 
0.68169 
0.55196 
0.21950 


.18801 
.78288 
.29350 
.83359 
.74191 
T. 34143 


20529 
29992 
39469 
45784 
41400 
68422 
31570 
51494 
68028 
16094 
23522 
30950 
35902 
10879 
60106 
45495 


1.27140 
4.93610 
4.76770 

0.13037 
0.16574 
0.73433 
0.93358 
0.38036 
0.48356 
0.14160 
0.18002 

0.70038 

1.25170 


Loga- 
rithm. 


31236 
47707 
59626 
66072 
15045 
83519 
11919 
71175 
83269 
20666 
37147 
49066 
55512 
04485 
77891 
65797 


0.10426 
0.69339 
0.67831 


.11517 
.21943 
.86589 
.97015 
.58019 
.68445 
.15107 
.25533 


T. 84533 
0.09750 


Factor. 


0.64862 
1.64860 
0.50874 
1.46690 
1.81170 
4.55584 


87122 
33389 
53359 
18415 
70722 
46154 
.76000 
,94200 
46930 
21357 
25139 
23100 
78532 
.90188 
66377 
,19800 


0.78657 
0.20258 
0.20974 

7.67060 
6.03350 
1.36180 
1.07110 
2.62920 
2.06800 
7.06200 
5.55480 

1.42780 

0.79891 


Loga- 
rithm. 


T. 81199 
0.21712 
T. 70650 
0.16641 
0.25809 
0.65857 


.68764 
.52293 
.40374 
.33928 
.84955 
.16481 
.88081 
.28825 
.16731 
.79334 
.62853 
.50934 
.44488 
.95515 
.22109 
.34203 


T.  89574 
T. 30661 
T. 32169 


.88483 
.78057 
.13411 
.02985 
.41981 
.31555 
.84893 
.74467 


0.15467 
T. 90250 


Digitized  by  LjOOQIC 
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Weighed  or 
Found. 


Required. 


Copper 

Cu.. 


CuCNS. 
CuO... 


ClLjO. 

Cu,S. 


H^iF,. 


Required. 


Mg2As207 

Erbium,  Er=167.4 
Er203 

Fluorine, 
F=19 
BaSiF6 


CaF2. . 

CaS04 . 
K,SiF6 


Gallium,  Ga=  69. 9 

GaA 

0a& 


Weighed  or  Found. 


CuS04.5H20 
Pn    I  C2H802 

Cu 

CuO 

Cu 

CuS04.5H20 
Cu  ........ . 

Cu 

CuO 

Cu20 

CuS04.5H20 

Cu  iC'HA 

Cu'{(As02)3 

Er 

BaF2 

F 

HF 

H2SiF6 

SiF4 

SiF6 

F 

HF 

H2SiF6 

F 

HF 

F 

HF 

H2SiF8 

KF 

SiF6 

F 

2HF 

6HF 

SiF4 

SiF, 

Ga 

Ga 


Factor. 


3.92830 

3.98800 

0.52257 
0.65409 
0.79891 
3.13830 
0.88824 
0.79859 
0.99956 
0.89907 
1.56850 

1.08845 


0.59420 


0 

T 
T 
T 
0 
T 
T 
T 
T 
0 

0.03681 


0.87462 


0.62705 
0.40762 
0.42924 
0.51602 
0.37294 
0.50880 
0.48675 
0.51258 
1.62283 
0.27913 
0.29394 
0.51700 
0.54443 
0.65451 
0.52699 
0.64534 
0.78992 
0.27728 
0.83182 
0.72270 
0.98601 

0.74441 
0.59235 


Loga- 
rithm. 


B 


60076 

71814 
81564 
90250 
49670 
94853 
90232 
99981 
95379 
19548 


0.25457 
0.25075 


T.  94182 


1 
1 
1 
0 
1 
1 
1 
1 
0 

0.91874 
1 . 14330 


79730 
61025 
63270 
71267 
57163 
70655 
68730 
70976 
21028 
44580 
46826 
71349 
73594 
81591 
72180 
80979 
89758 
44292 
92003 
85896 
99388 


T. 87181 
T.  77258 


Factor. 


I. 40580 
T. 39924 


91370 
52880 
25170 
,31864 
.12580 
.25220 
.00040 
.11220 
.63756 


59480 
45330 
32970 
93790 
68140 
96540 
05447 
95091 
61620 
58258 
40208 
93420 
83680 
52790 
89760 
54950 
26600 
60650 
20220 
38370 
01410 


1.34340 
X.  68820 


Loga- 
rithm. 


28186 
18436 
09750 
50330 
05147 
09768 
00019 
04621 
80452 


T. 

T. 96319 

0.05818 


20270 
38975 
36730 
28733 
42837 
29345 
31270 
29024 
78972 
55420 
53174 
28651 
26406 
18409 
27820 
19021 
10242 
55708 
07997 
14104 
00612 


Digitized  by  LjOO^JIv 


0.12819 
0.22742 
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CHEMICAL  ANNUAL 


Weighed  or 
Found. 


B 


Required. 


Germanium, 

Ge=72.5 

Ge02 

K2GeF8 

Glucinum,  Gl=9.1 

G10 


Gold,  Au=  197.2 
Au 


Hydrogen,H= 1.008 
H20 

Indium,  In  =114.8 

InA 

InA 

Iodine,  1=126.92 

Ag 

Agl .  . , 


Pd.. 
Pdl2 


Til 


Iron,  Fe=55.84 
Ag 


CN. 


Required. 


Weighed  or  Found. 


Ge 

Ge 

Gl 

G1C12 

G1S04.4H20 

AuCl3 

HAuCl4.4H20  .  . . . 
KAu(CN)4.H20... 

H 

In 

In 

HI 

I 

HI 

I 

I03 

I04 

IA 

IA 

HI 

I 

HI 

I 

I03 

I04 

IA 

IA 

HI 

I 

I03 

I04 

IA 

IA 

Fe7(CN)18 

{Prussian  blue) 
Fe7(CN),„ 


Factor. 


0.69378 
0.27390 

0.36255 
3.18810 
7.06070 

1.53940 
2.08980 
1.81720 

0.11190 

0.82709 
0.70472 

1.18590 
1 . 17650 
0.54484 
0.54055 
0.74497 
0.81313 
0.71091 
0.77904 
2.39790 
2.37900 
0.70965 
0.70404 
0.97031 
1.05910 
0.92593 
1.01470 
0.38658 
0.38353 
0.52858 
0.57694 
0.50440 
0.55275 

0.44240 

1.83492 


Loga- 
rithm. 


T. 84122 
T. 43759 

T. 55937 
0.50353 

0.84885 

0.18736 
0.32010 
0.25941 

T. 04884 

T. 91755 
T. 84801 


07403 

07059 

73627 

73283 

87214 

9101611 

85181 

89156 

37984 

37640 

85104 

84760 

98691 

02493 

96658 

00633 

58724 

58380 

72311 

76113 

70278 

74253 


T. 64582 
0.26362 


Factor. 


1.44140 
3.65100 

2.75820 
0.31367 
0.14163 

0.64959 

0.47852 
0.55028 

8.93630 

1.20900 
1.41870 


0.15878 
0.56241 

0.44063 
T. 49647 
T. 15115 

T. 81264 
67990 
T. 74059 

0.95116 

0.08245 
0.15199 


84328 
84998 
83540 
85000 
34230 
22980 
40670 
28360 
41703 
42034 
,40920 
,42040 
03060 
94421 
07990 
98553 
58680 
60740 
89190 
73330 
98250 
80910 


2.26036 
0.54496 


Loga- 
rithm. 


.92597 
.92941 
.26373 
.26717 
.12786 
.08984 
.14819 
. 10844 
.62016 
.62360 
.14896 
. 15240 
.01309 
.97507 
.03342 
.99367 
.41276 
.41620 
.27689 
.23887 
.29722 
.25747 


0.35418 
T.  73637 
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A 

Weighed  or 
Found. 

B 

Required. 

Iron 
C02 

Fe. 

FeO. 


FePO< 

FeS 

MgjAS^y 

S03 

Lanthanum, 
La=  139.0 
U203 

Lead,  Pb==  207.1 
Pb 


Required. 


Weighed  or  Found. 


FeO 

FeC08 

Fe(HC03)2 

Fe(HC08)2 

FeO 

Fe2Oa 

FeS04 

FeS04.7H20 

FeSO^NHJ^O,. 
6H20 

Fe 

FeC03 

Fe(HC03)2 

Fe203 

Fe 

FeCl3 

FeC03 

Fe(HC03)2 

FeO 

Fe304 

FeS04 

FeS04.7H20 

FeS04.(NH4)2S04. 
6H20 

Fe2(S04)3 

FeP04 

Fe 

FeO ; 

Fe 

FeO 

Fe203 

FeAs04 

FeO 

FeS04 

La 

PbO 

PbC03 

(PbC03)2Pb(OH)2 
Pb(OH), 


Factor. 


1.63300 
2.63275 
2.02120 
3.18514 
1.28654 
1.42981 
2.72044 
4.97911 
7.02281 

0.77728 
1.61244 
2.47577 
1.11136 
0.69940 
2.03181 
1.45090 
2.22777 
0.89980 
0.96657 
1.90270 
3.48224 
4.91177 

2.50435 
1.88978 
0.37010 
0.47615 
0.63463 
0.81723 
0.90820 
1.25423 
0.89722 
1.89744 


0.85275 

1.07720 
1.28970 
1.24790 
1.16430 


Loga- 
rithm. 


21298 
42041 
30560 
50313 
10942 
15527 
43464 
69715 
84651 

89058 
20749 
39371 
04585 
84473 
30788 
16164 
34786 
95415 
98523 
27937 
54186 
69124 

39869 
27641 
56832 
67774 
80252 
91234 
95819 
09838 
95290 
27812 


T. 93082 

0.03232 
0.11049 
0.09618 
0.06606 


Factor. 


61238 
37978 
49477 
31396 
77727 
69940 
36758 
20083 
14239 


28656 
62017 
40392 
89980 
42977 
49211 
68924 
,44889 
111360 
03460 
52556 
28717 
20351 


Loga- 
rithm. 


39940 
52920 
70200 
10019 
57425 
22370 
10110 
79714 
11450 
52709 


1 . 17270 

0.92828 
0.77537 
0.80135 
0.85890 


78702 
57959 
69440 
49687 
89058 
84473 
56536 
30285 
15349 

.10942 
.79251 
.60629 
.95415 
. 15527 
.69212 
.83836 
.65214 
.04585 
.01477 
.72063 
.45814 
.30876 

60131 
72362 
43168 
32226 
19748 
08766 
04181 
90162 
04710 
72188 


0.06918 

T. 96768 
T. 88951 
T. 90382 
T.  93394 
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CHEMICAL  ANNUAL 


Weighed  or 
Found. 


Required. 


B 


B 


Required. 


Weighed  or  Found. 


Factor. 


Lead 

PbCl2. 


PbCr04. 


PbO.. 

Pb02. 
PbS04 


PbS 

Lithium,  Li  =  6.94 
C02 

LiCl 

Li2C03 

LiHCOs 

Li20 

Li3P04 


Pb 

PbO 

Pb 

Pb(C2H302)2.3H20  . 
(PbC03)2Pb(OH)2.. 

PbO 

Pb304 

PbS04 

Pb 

PbC03 

Pb(N03)2..... 

Pb 

Pb(N03)2 

BaS04 

Pb 

Pb(C2H302)2.3H20  .. 

PbC03 

(PbC03)2Pb(OH)2.. 

Pb(N03)2 

PbO 

Pb02 

Pb304 

Pb 

PbO 

PbS04 


Li2C03. 
LiHC03 
Li20.... 

Li 

Li20.... 
Li 


LiCl 

LiHC03. 

Li20 

Li20 

Li 


Li2S04. 
Li 


LiCl 

Li2C03.. 
LiHC03. 


74492 

80248 
64097 
17362 
84740 


70700 
93832 
92828 
19720 
48420 
86616 
38480 


68311 
25070 
88101 
85245 
09220 
73589 
78866 
75348 
86591 
93280 
26760 

68123 
54432 
67910 
16368 
35227 
18789 
14785 
83947 
40444 
21960 
46427 
67992 
17976 
09825 
95689 
76008 


Loga- 
rithm. 


Factor. 


87211 
90443 
80684 
06953 
92089 
83816 
84942 
97235 
96768 
07817 
17149 
93760 
14141 


.83449 
09718 
94498 
93067 
03830 
.86681 


87707 
93747 
96979 
10298 


.34240 
24610 

.56011 
85206 

.19980 

.44823 
41424 

.06574 
07720 
83528 
67377 
15450 
72209 
29880 
46390 
79947 
13510 
17310 
91559 
35890 
26790 
32720 

.15490 
07200 

.78890 


0.22568 

0.18874 

1.83193 

1.21399 

1 

1.27386 

0.05987 

0.26469 

1.60685 

1.34216 

1.66678 

0.56582 

1.25470 

0.04071 

1.98084 

0.24553  0. 




Diditi7Pn  hy  > 


59555 
64753 
47255 
10958 
83807 
32273 
87124 
54366 
46300 
54821 
15389 
27176 
56287 
91052 
04510 
115 


Loga- 
rithm. 


12789 
09557 
19316 
93047 
07911 
16084 
15058 
02765 
03232 
92183 
82851 
06240 
85859 
11352 
16551 
90282 
05502 
06933 
96170 
13319 
10311 
12293 
06253 
03021 
89702 

77492 
81126 
16807 
78601 
45302 
72614 
94013 
73531 
39315 
65784 
33322 
43418 
74530 
95929 
01916 
75447 
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B 


Weighed  or 
Found. 


Required. 


Lithium 
Li3P04. 

Li2S04 . 
S03. . . . 


Magnesium, 
Mg=24.32 
BaS04 


Br. 


CI. 


COa 


Mg.... 
MgC03. 
MgO... 


Mg2P207. 


MgS04. 
S08.... 


Required. 


Weighed  or  Found. 


Li20 

Li2S04 

Li2S04.H20 

Li 

LiCl.. 

Li20 

Li2S04 

MgS04 

MgS04.7H20.... 

Mg 

MgBr2 

MgBr2.6H20 

Mg 

MgCl2 

MgCl2.6H20 

MgCOa 

MgO 

Mg 

Mgl2 

MgC08 

Mg(HC03)2 

Mg 

MgC03 

Mg(HC03)2 

MgS04 

Mg 

MgCl2 

MgCl2.6H20 

MgCl2.KC1.6H20. 

MgC03 

Mg(HC03)2 

MgO 

MgS04 

MgS04.7H20.... 

Mg 

MgO 

MgO 

MgS04 

MgS04.7H20.... 


0.38700 
1.42400 
1.65738 
0.12624 
0.77124 
0.37317 
1.37319 


Factor. 


51576 
05600 
15213 
15200 
82820 
34292 
34300 
86720 
91640 
91637 
09581 
09580 
46720 
73550 
60317 
09120 
62940 
98590 
21839 
85524 
82600 
49552 
75719 
31406 
36207 
08110 
21355 
20201 
33491 
50356 
50360 
07860 


Loga- 
rithm. 


58769 
15351 
21942 
10119 
88720 
57191 
13773 


T.71245 
0.02368 
T. 18222 
0.06145 
0.26203 
T. 53519 
0.12805 
0.45746 
0.28248 
T. 96207 
2.98140 
0.03973 
0.53997 
0.23943 
T. 78044 
0.32041 
0.55984 
0.47507 
T. 33923 
T. 93209 
0.26150 
0.39716 
T. 87920 
0.11862 
T. 55879 
0.03386 
0.34509 
T. 30537 
T. 52493 
T. 70205 
0.17712 
0.48835 


B 


Factor. 


58419 
70225 
60337 
92155 
29657 
67974 
72823 


DiyilizbfU  Liy 


1.93890 
0.94693 
6.57320 
0.86806 
0.54698 
2.9i620 
0.74465 
0.34877 
0.52182 
1.09130 
10.4380 
0.91258 
0.28842 
0.57619 
1.65790 
0.47818 
0.27553 
0.33491 
4.57900 
1 . 16924 
0.54765 
0.40072 
1.32062 
0.76097 
2.76189 
0.92479 
0.45176 
4.94502 
2.98590 
1.98580 
0.66509 
0-32483 


- 


Loga- 
rithm. 


41231 
84649 
78058 
89881 
11280 
42809 
86227 


28755 
97632 
81778 
93855 
73797 
46481 
87195 
54254 
71752 
03793 
01860 
96027 
46003 
76057 
21956 
67959 
44016 
52493 
66077 
06791 
73850 
60284 
12080 
88137 
44121 
96604 
65491 
69463 
47507 
.29795 
82288 
51165 
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CHEMICAL   ANNUAL 


Weighed  or 
Found. 


B  Required. 


Manganese, 
Mn=54.93 

BaS04 

C02 


Mn. 


Mn(HC08)a. 
MnO 


Mn,04. 


Mn2P207. 


MnS 

SOs 

Mercury, 
Hg=200.6 
Hg 

HgCl 


HgS. 


Required. 


Weighed  or  Found. 


MnS04 .... 
MnCO,.... 

MnO 

MnCO,. .  . . 

MnO 

Mn203 

MnCO,.... 
MnCO,.... 
Mn(HCO,)2 

Mn.0, 

Mn 

MnC03.... 
Mn(HC03)a 

MnO 

Mn203 

Mn02 

MnS04 .... 

Mn 

MnCO, 

MnO 

MnO, 

MnS04 

Mn 

MnC03 .... 

MnO 

MnS04 .... 

MnO 

MnS04 .... 

HgCl2 

HgO 

HgS 

Hg 

HgCl2 

HgNO,.... 

Hg20 

HgO 

HgS 

HgCl2 

Hg(CN)2... 


Factor. 


.64690 
.61210 
.61210 
.09230 
.29130 
.43690 
.64950 
.62030 
.49470 
.11280 
.72026 
.50700 
.32030 
.93006 
.03490 
.13980 
.98000 
.38691 
.80952 
.49961 
.61231 
.06344 
.63138 
.32100 
.81529 
.73560 
.88585 
.88580 


1.35353 

1.07969 

1.156825 

0.84978 

1.15021 

1.11015 

0.88364 

0.91756 

0.98760 

1.17002 

1.08860 


Loga- 
rithm. 


.810841 

.41698  0 

.20738  0 

.32062  0 

.111020 

. 15744  0 

T.  81258  I 

0.209600 

0.39702  0 

0.046410 

85749  1 

0.178110 

36553 
T. 96851 
0.01492 
0.05685 
0.29666 
T.  58761 
T. 90823 
T. 69863 
T.78697 
0.02678 
T. 80029 
0.12091 
T.91131 
0.23946 
T.  94736 
0.27551 


13147 

03330 

06327 

92931 

06078 

045380 

94629 

96264 

96458 

06820 

03687 


B 


***•    riSK 


54580 
38284 
62033 
47795 
77442 
69593 
53970 
61716 
40084 
89865 
38840 
66358 
43099 
07520 
96623 
87730 
50506 
58460 
23528 
00156 
63315 
,94020 
58380 
75699 
22660 
57615 
12890 
53026 


73880 
,92612 
,86444 
,17676 
,86940 
.90078 
.13165 
.08983 
.01256 
.85468 
.91860 


18916 
58302 
79262 
67938 
88898 
84256 
18742 
79040 
60298 
95359 
14251 
82189 
63447 
03149 
98508 
94315 
70334 
.41239 
09177 
30137 
.21303 
97322 
19971 
87909 
08869 
76054 
05264 
72449 


86853 
96667 
93673 
07069 
93922 
95462 
05371 
03736 
00542 
93180 
96313 
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Weighed  or 
Found. 


Required. 


Mercury, 
HgS... 


Molybdenum, 
Mo =96.0 
MoO, 

MoS8 

(NH4)3P04 
(Mo03)12 

PbMo04. . . 


Neodymium, 
Nd203=  143.3 

Nickel,  Ni=58.68 
Ni 

NiO 

NiS04 


Nitrogen,  N=  14.01 
AgN02 

KNO, 

N 


NaNO,. 


Required. 


Weighed  or  Found. 


HgN08 

Hg(N03)2 

Hg(NO,)2.H20 

Hg20 

HgO 

HgS04 

Mo 

(NH4)2Mo04 .  . 

Mo 

M0O3 

(NH4)2Mo04.. 

MoO, 

(NH4)2Mo04.. 

Mo 

MoOa 

(NH4)2Mo04.. 

Nd 

Ni(N03)2.6H20 

NiO 

NiS04.7H20... 
Ni(N03)2.6H20 
NiS04.7H20 .  . 

Ni. 

Ni(N03)2.6H20 

NiO 

NiS04.7H20. . . 

HN02 

N203 

NA 

HN03 

N02 

N203 

N03 

NA 

N... 


1.12949 
1.39642 
1.47400 
0.89890 
0.93339 
1.27579 


0.66667 
1.36170 
0.49946 
0.74919 
1.02020 


Factor. 


0.05282 
0.14502 
0.16850 
T.  95371 
T. 97006 
0.10578 


0.92053 
.25350 
0.26151 
0.39226 
0.53414 

0.85655 

4.95560 
1.27260 
4.78630 
3.89390 
3.76090 
0.37919 
1.87920 
0.48258 
1.81500 

0.30554 
0.24699 
0.53417 
4.49820 
3.28410 
2.71310 
4.42610 
3.85510 
0.16481 


Loga- 
rithm. 


T.  82391 

0.13408 

T.  69850 

87459 

00867 

T. 96404 
0.09812 
T. 41749 
T.  59358 
T. 72766 

T. 93275 


69510 
10471 
68000 
59039 
57529 
57886 
27396 
68357 
25886 

48507 
39269 
72768 
65304 
51641 
43346 
64602 
58603 
21697 


B 


Factor-    riSKC 


88508 
71612 
67842 
11250 
07138 
78382 


1.50000 
0.73437 
2.00220 
1.33480 
0.98024 

1.08630 
0.79778 
3.82390 
2.54936 
1.87220 

1.16740 


20179 
78576 
20893 
25681 
26590 
63710 
53216 
07210 
55098 

,27290 
.04870 
.87210 
.22231 
.30450 
.36858 
.22593 
.25940 
.06780 


94718 
85498 
.83150 
.04629 
02994 
.89422 


0.17609 
T. 86592 
0.30150 
0.12541 
T. 99133 

0.03596 
T. 90188 
0.58251 
0.40642 
0.27234 

0.06725 


30490 
89529 
32000 
40961 
42471 
42114 
72604 
31643 
74114 

51493 
60731 
27232 
34696 
48359 
56654 
35398 
41397 
78303 


Digitized  by  CiOOgL 
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CHEMICAL  ANNUAL 


Weighed  or 
Found. 


Required. 


B 


B 


Required. 


Weighed  or  Found. 


Factor. 


Nitrogen 

NaNOa 
NHa.. 


NH4C1 

(NH4)2PtCla.. . 


(NH4)2S04.... 
Pt 

S03 

Osmium,  Os=  190.9 
Os04 

Palladium, 
Pd==  106.7 
K2PdCle 

Pd. 

Pdl2 

Phosphorus, 
P=31.04 
Ag3P04 

Ag4P207 

Al2Oa 

A1P04 

Ca3(P04)2.... 
FeP04 

Mg2P207 


N206 

HN03 

N 

NA 

HN03 

N 

HN03 

N 

N206..., 

N 

N205 

HNO3 

N 

N206 

HNO3 

N 

N206 

Os 

Pd 

PdCl2.2H20 

PdCl2.2H20 

Pd(N03)2 

Pd 

P 

po4 

PA 

P 

P04 

PA 

PA 

po4 

PA 

PA 

po4 

PA 

Na2HP04 

Na2HPQ4.12H2Q 


0.63533 
3.70060 
0.82268 
3.17140 
1.17800 
0.26187 
0.28385 
0.06310 
0.24327 
0.21203 
0.81741 
0.64570 
0.14345 
0.55338 
1.57410 
0.34995 
1.34910 

0.74893 


T. 87444 


0.26831 
0.53726 
2.00240 
2.16230 
0.29594 


0.07414 
0.22700 
0.16968 
0.10251 
0.31388 
0.23461 
1.38902 
0.77830 
0.58175 
0.45787 
0.62991 
0.47080 
1.27559 
3.21638 


Loga- 
rithm. 


Factor. 


80300 
56827 
91523 
50126 
07113 
41809 
45309 
80005 
38608 
32641 
91244 
81003 
15699 
74302 
19704 
54400 
13003 


1 .57400 
0.27023 
1.21550 
0.31531 
0.84893 
3.81870 
3.52300 
15.8469 
4.11010 
4.71620 
1.22340 

54796 
6.96649 

80708 
0.63527 
2.85760 
0.74126 


T. 42864 
T.  73018 
0.30154 
0.33493 
T.  47120 


1.33530 


3.72700 
86130 
0.49941 
0.46245 
3.37910 


2.87004 
T. 35603 
T.  22962 
T.  01077 
T.  49676 
T.  37035 
0.14308 
T.  89115 
T.  76474 
T.  66075 
T.  79928 
T.  67289 
0.10571 
0.50744 


13.4884 
4.40520 
5.89354 
9.75500 
3.18600 
4.26229 
0.71933 
1.28453 
1.71895 
2.18400 
1.58751 
2.12380 
0.78395 
0.31006 


Loga- 
rithm. 


19700 
43173 
08477 
49874 
92887 
58191 
54691 
19995 
61392 
67359 
08756 
18997 
84301 
25698 
80296 
45600 
86997 


0.12556 


0.57136 
0.26982 
T.  69846 
T.  66507 
0.52880 


12996 
64397 
77038 
98923 
50324 
62965 
85692 
10885 
23526 
33925 
20072 
.32711 
89429 
49256 


Digitized  by  LjOOQLC 
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Weighed  or 
Found. 


Required. 


B 


Required. 


Weighed  or  Found. 


Phosphorus 

Mg2P207... 


(NH4)3P04 
(Mo03)12. 


PA- 


UaPA 


Platinum, 
Pt  =195.0 
K,PtCl6.... 


(NH4)2PtCle. 
Pt 


Potassium, 
K=39.10 
Ag 


AgBr. 
AgCl.. 


AgCN. 


NaNH4HP04. 

4H20 

P 

P04 

PA 


P04 

PA 

Na2HP04 

Na2HP04.12H20  .  . 
NaNH4HP04.4H20 
P 


P.... 
P04.. 
PA 


H2Ptae.6H20. 

Pt 

PtCl4 

PtCl4.5H20 .  .  . 

Pt 

PtCl4 

PtCla 

H2PtClB.6H20. 

PtCl4 

PtCl4.5H20 .  .  . 


KBr . . . 
KC1.... 
KC103. 
KC104. . 
KCN... 

KI 

KBr . . . 
KBr03. 
KC1.  . . 
KCIO3. . 
KC104.. 
KCN... 


Factor. 


1.87713 
0.27861 
0.85384 
0.63852 

0.01654 
0.05063 
0.03784 
1.99960 
5.04282 
2.94414 
0.43694 
0.08682 
0.26582 
0.19869 


1.06564 
0.40151 
0.69326 
0.87856 
0.43960 
0.75904 
0.91876 
2.65580 
1.72663 
2.18810 


10330 
0.69114 
1.13611 
1.28440 
0.60354 
1.53900 
0.63375 
0.88934 
0.52017 
0.85503 
0.96666 
0.48630 


Loga- 
rithm. 


Factor. 


0.27373 
T. 44511 
T. 93138 
T. 80517 


21842 
70441 
57800 
30094 
70267 
46896 
64042 
93860 
42459 
29817 


0.53244 
3.58766 
1.17116 
1.56615 

60.4755 
19.7591 
26.4243 
0.50010 
0.19830 
0.33966 
2.28863 
11.5185 
3.76196 
5.03300 


Loga- 
rithm. 


T.  72627 
0.55481 
0.06862 
0.19483 


02761 
60370 
84090 
94377 
64306 
88026 
96320 
42419 
23720 
34007 


93844 
49057 
44243 
13823 
27478 
31745 
08843 
37654 
57917 
45701 


04268 
83957 
05541 
10870 
78071 
18722 
80192 
94907 
71614 
93198 
98527 

68690 




0.90640 

1.44690 

0.88022 

0.77857 

1.65680 

0.64981 

1.57790 

12440 

1.92250 

1.16960 

03450 

.0; 


2,05640 


78158 
29559 
42200 
69906 
29733 
53104 
35958 
06140 
57541 
70183 


97239 
39630 
15910 
05623 
35694 
11974 
03680 
57581 
76280 
65993 


.95732 
16043 
.94459 
89130 
21929 
81278 
19808 
05093 
28386 
06802 
CI  473 
31310 


&* 


28 


CHEMICAL  ANNUAL 


B 


Weighed  or 
Found. 


Required. 


Potassium 
Agl .  .  .  . 


BaCr04 
BaS04 . 


Br. 


CaF2. . 
CaS04 . 
CL... 


C03. 
I... 
K.. 
KBr 
KC1, 


KC1. 
KI.. 

KOH 

K20. 


K2PtCla. 


Required. 


Weighed  or  Found. 


KI 

KI08.... 
K2Cr04.  . . 
K2Cr207.. 
KHS04. . 

K^ 

K^O,. . . 

K 

KBr 

KF.2H20 
KF.2H20 

K 

KC1 

KCIO3... 
KC104. . . 

K20 

K20 

K2C03... 

KI 

KIO,... 

K20 

KN08. . . 

K 

K20 

K 

K2COs. . . 
K2Cr207 . 
KHCO3.. 
KN08. . . 

K20 

K2S04. . . 

K    

K20 

K2C08... 

K20 

K 

K2C03... 
K2Cr207 . 
KHCO,.. 
KN03. . . 
K^O,. . . 
K 


Factor. 


0.70707 
0.91148 
0.76650 
0.58019 
0.58340 
0.47249 
0.74659 
0.48924 
1.48920 
2.41080 
1.38260 
1.10270 
2.10260 
3.45630 
3.90750 
1.32820 
2.14090 
3.14090 
1.30810 
1.68630 
1.20460 
2.58590 
0.32852 
0.39573 
0.52440 
0.92677 
1.97050 
1.34270 
1.35600 
0.63169 
1.16860 
0.23551 
0.28370 
1.23150 
0.83942 
0.83015 
1.46710 
3.12314 
1.06270 
2.14660 
1.85000 
0.16084 


Loga- 
rithm. 


84946 
95975 
88451 
76357 
76597 
67439 
87308 
68952 
17296 
38216 
14071 
04244 
32277 
53861 
59190 
12328 
33060 
49706 
11663 
22692 
08084 
41261 
51656 
59740 
71967 
96697 
29480 
12796 
13228 
80051 
06768 
37202 
45286 
09044 
92398 
91916 
16646 
49459 
02642 
33177 
26717 
20643 


B 


Factor. 


41430 
09710 
30453 
72359 
71410 
11640 
33950 
04400 
67149 
41480 
72325 
90691 
47558 
28933 
25592 
75287 
46709 
31838 
76448 
59304 
83015 
38671 
04400 
52700 
90690 
07900 
50699 
74480 
73742 
58300 
85570 
24600 
52480 
81201 
19130 
20460 
68161 
32019 
.94098 
.46583 
.54055 
.21686 


15054 
04025 
11549 
23643 
23403 
32561 
12692 
31048 
82704 
61784 
85929 
95756 
67723 
46139 
40810 
87672 
66940 
50294 
88337 
77308 
91916 
58739 
48344 
40260 
28033 
03303 
70500 
87204 
86772 
19949 
93232 
62798 
54714 
90956 
07602 
08084 
83354 
50541 
97358 
66823 
73283 
.79357 


Digitized  by  LjOOQIC 
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B 


Weighed  or 
Found. 


Required. 


Required. 


Weighed  or  Found. 


Factor. 


Loga- 
rithm. 


B 


Factor. 


Potassium 
KaPtC^. 


igso4. 


MgjASaOr 

Mn808 

MnS 

N 

NH, 

NO 

N,08 

NA 

Pt 

Si02 

S03 

Praseodymium, 
Pr=  140.6 

Pr,0,-.- 

Rhodium, 
Rh=102.9 
Rh 


K2C08 

KC1 

KHCO3 

KNO3 

K20 

ig304 

ig804.Al2(S04)8. 

24H20 

K2S04.Cr2(S04)8 

24H20 

K 

K2C03 

KC1 

KHCOa 

KHS04 

KNO„ 

KN0'8 

K20 

K2S 

K3As04 

K2HAs04 

K2Mn04 

KMn04 

K2Mn04 

KMn04 

KN08 

KNO3 >. 

KNO3 

KN02 

K20 

KNO3 

K 

KC1 

K2Si08 

K2S04 

Pr 

Na3RhCl6 

RhCl, 


0.28427 
0.30674 
0.20591 
0.41595 
0.19376 
0.35846 

1.95218 

2.05547 
0.44873 
0.79303 
0.85570 
1.14890 
1.56290 
0.97679 
1 . 16040 
0.54055 
0.63291 
1.65031 
1.40500 
2.58480 
2.07210 
2.26590 
1.81650 
7.21690 
5.93720 
3.36920 
2.23910 
0.87207 
1.87210 
0.40062 
0.76394 
2.56220 
2.17650 


0.85420 


45373 
48676 
31369 
61904 
28727 
55444 


51781 
26015 
85634 
40417 
16100 
,78971 


54627 
51324* 
68631 
38096 
71273 
44556 


0.29052 


0.51225 


T. 70948 


31282 
65199 
89929 
93232 
06028 
19393 
98980 
06460 
73283 
80134 
21756 
14768 
41244 
31642 
35524 
25922 
85835 
77358 
52752 
35008 
94055 
27232 
60273 
88306 
40861 
33775 


48661 
22850 
26100 
16860 
87040 
63983 
02380 
86179 
85000 
58000 
60596 
71173 
38686 
48259 
44133 
55053 
13857 
16843 
29681 
44660 
14670 
53417 
49612 
30900 
39029 
45946 


.68718 
.34801 
. 10071 
.06768 
.93972 
.80607 
.01020 
.93540 
.26717 
.19866 
.78244 
.85232 
.58756 
.68358 
.64476 
.74078 
.14165 
.22642 
.47248 
.64992 
.05945 
.72768 
.39727 
.11694 
.59139 
.66225 


T. 93156 


1 . 17070 


0.06844 


3 .  73820  0 .  57266  0 .  26751  T .  42734 
2 .  03380  0 .  30831  0 .  49169  T .  69169 

DiyiiizyU  by  LjQOv  Lc " 
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CHEMICAL  ANNUAL 


B 


Weighed  or 
Found. 


Required. 


Rubidium, 
Rb=85.45 
AgCl 


CI.. 
Rb. 


RbCl. 


Rb2C03 . 
Rb20 . . . 


Rb2PtCle. 


Rb2S04 . 


Selenium,  Se=  79. 2 
Se 


Silicon,  Si=28.3 
BaSiFe 

K2SiFa 

Si02 


Silver,  Ag=  107.88 
Ag 


Required. 


Weighed  or  Found. 


Rb 

RbCl .  .  . 

Rb 

RbCl .  .  . 
RbCl.... 
Rb2C03. . 
Rb20 .  .  . 
Rb2S04. . 
Rb2C03 . 
Rb2S04. . 
RbHC03 
RbCl.... 
Rb2S04. . 

Rb 

RbCl .  .  . 
Rb2CO . . 
RbHC03 
Rb20 .  .  . 
Rb2C03. . 
RbHC03 

H2Se03. . 
H2Se04. . 

Se02 

Se03 

SiF4 

Si02 

SiF4 

Si02 . .  . . 
H2Si03.. 

Si 

SiF4 

Si03.... 
Si04 .  .  . . 
Si20  . . . . 
Si(OH)4  . 

AgN03.. 
Ag20... 


Factor. 


0.59612 

0.84353 

2.40980 

3.40980 

1.41500 

1.35100 

1.09370 

1.56220 

0.95481 

1.10400 

1.26860 

1.2939 

1.42840 

0.29523 

0.41776 

0.39874 

0.50602 

0.32287 

0.86489 

1.09720 

1.63150 
1.83360 
1.40400 
1.60600 

0.37294 
0.21561 
0.47301 
0.27347 
1.29880 
0.46933 
1.72960 
1.26530 
1.53070 
1.39800 
1.59750 

1.57480 
1.07420 


Loga- 
rithm. 


V7534 
92610 
38197 
53273 
15076 
13068 
03887 
19372 
97992 
04296 
10333 
11189 
15484 
47016 
62092 
60084 
70417 
50903 
93696 
04029 


0.21258 
0.26329 
0.14737 
0.20576 


57163 
33367 
67487 
43691 
11355 
67147 
23796 
10220 
18488 
14551 
20344 


0.19723 
0.03107 


Factor. 


67750 
18550 
41498 
29327 
70671 
74015 
91438 
64015 
04730 
90581 
78826 
77288 
70008 
38616 
39376 
50706 
97618 
09721 
15620 
91140 


0.61294 
0.54539 
0.71225 
0.62265 


.68140 
.63800 
.11410 
.65670 
.76993 
. 13070 
.57815 
.79031 
.65331 
: 71530 
.62598 


0.63499 
0.93095 


Loga- 
rithm. 


22466 
07390 
61803 
46727 
84924 
86932 
96113 
80628 
02008 
95704 
89667 
88811 
84515 
52984 
37908 
39916 
29583 
49097 
06304 
95971 


T.  78742 
T.  73671 
T.  85263 
T. 79424 


42837 
66633 
32513 
56309 
88645 
32853 
76204 
89780 
81512 
85449 
79656 


T. 80277 
T. 96893 


Digitized  by  LjVJVJ  V  U 


GRAVIMETRIC  FACTORS  AND  THEIR  LOGARITHMS        31 


B 


Weighed  or 
Found. 


Required. 


Silver 
AgBr. 
AgCl.. 


AgCN... 
Agl.... 
Ag3P04. 
Ag4P207. 
Br 


CI. 
I.. 


Sodium,  Na=  23.00 
Ag 


AgBr.. 
AgCl.. 
Agl .  .  . 
BaS04 . 


B208.. 

Br. . . . 

CaC03 
CaF2. 
CaO.. 
CaS04 

a.... 

CO,. . . 


Required. 


Weighed  or  Found. 


Ag 

Ag 

AgN03 

Ag20 

Ag 

Ag 

Ag 

Ag 

Ag 

AgBr 

Ag 

AgCl 

Ag 

Agl 

NaBr 

NaCl 

Nal 

NaBr 

NaCl 

Nal 

NaHS04 

NaHS04.H20 .  . 

Na2S 

Na^SOg 

Na2S08.7H20. . , 

Na2S04 

Na2SO4.10H2O. 

Na^B.O, 

Na2B4O7.10H2O 

Na 

NaBr 

NaaO 

Na2C03 

NaF 

Na2C08 

Na2C03 

Na 

NaCl 

Na20. 

Na,CO, 


Factor. 


0.57443 
0.75261 
1.18520 
0.80842 
0.80573 
0.45945 
0.77317 
0.71253 
1.34980 
2.34980 
3.04230 
4.04230 
0.84998 
1.85000 

0.95622 
0.54190 
1.38970 
0.54802 
0.40784 
0.63850 
0.51440 
0.59155 
0.33444 
0.54010 
1.08030 
0.60860 
1.38040 
1.44290 
2.72970 
0.28779 
1.28780 
0.38788 
1.05900 
1.07570 
1.88980 
0.77850 
0.64862 
1.64860 
0.87422 
2.40910 


Loga- 
rithm. 


.75924 
.87657 
.07380 
.90764 
.90619 
.66224 
.88828 
.85281 
.13028 
.37104 
.48320 
.60663 
.92941 
.26717 

.98056 

.73392 

.14292 

.73880 

.61049 

.80516 

71130 

77199 

.52431 

73247 

03354 

.78433 

14000 

15922 

43612 

45907 

10984 

.58870 

02492 

03168 

.27642 

89126 

81199 

21712 

94162 

38186  . 


B 


Factor. 


74080 
32870 
84372 
23700 
24110 
17650 
29318 
40342 
74083 
42556 
32870 
24738 
17650 
54055 

04580 
84530 
71958 
82470 
45200 
56610 
94400 
69040 
99010 
85150 
92568 
64320 
72444 
69308 
36634 
47480 
77654 
57810 
94423 
92965 
52915 
28450 
54170 
60657 
14390 
41509 


Loga- 
rithm. 


24076 
.12343 
92620 
09236 
09381 
33776 
11182 
14719 
86972 
62896 
51680 
39337 
07059 
73283 


.01944 
.26608 
.85708 
.26120 
.38951 
.19484 
.28870 
.22801 
.47569 
26753 
.96646 
2J567 
.86000 
84078 
56388 
.54093 
.89016 
41130 
97508 
96832 
72358 
10874 
18801 
78288 
05838 
61814 


Digitized  by  LjOOQIC 
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CHEMICAL  ANNUAL 


A         Weighed  or 
A  Found. 


B 


Required. 


Sodium 
C02  . . . 
H,BO,. 


KBF4. . . . 
Mg2As207. 
Mg2P307.. 


NaBr. 
NaCl. 


NajCOa . 

NaHCOa 

Nal .  .  . . 

NaN03.. 
Na^O  .  . . 

Na4P207 
Na^O,. 

N 

NH3.... 


Required. 


Weighed  or  Found. 


Na^O 

Na^O, 

Na2B4O7.10H2O  . . . 

Na 

Nal 

Na/) 

Na2B407 

N^BP^IO^O  . . . 

Na2HAsOa 

Na.HAsO, 

NaJHPO, 

NaJBP04.12H,0  . . 
Na4P2O7.10H2O  .  . . 
NH4NaHP04.4H20 

Na 

Na.0 

Na 

Na,C03 

NaHC03 

N^HPO, 

Na20 

Na2S04 

Na 

NaHC03 

Na20 

NaOH 

Na .  .  J 

Na20 

Na 

Na.0 

Na20 

Na 

Na2HP04 

NaOH 

NaJHPO, 

Na2HP04.12H20  . . 

Na 

Na2C03 

Na2CO3.10H2O  . . . . 

Na20 

NaN03 

NaN08 


Factor. 


1.40910 
0.81420 
1.54040 
0.18122 
1.18120 
0.24425 
0.40047 
0.75765 
1.09471 
1 . 19777 
1.27559 
3.21689 
2.00360 
1.87813 
0.22348 
0.30120 
0.39343 
0.90661 
1.43700 
1.21495 
0.53028 
1.21520 
0.43396 
1.58500 
0.58490 
0.75486 
0.27379 
0.36901 
0.15341 
0.20678 
0.36467 
0.74194 
2.29111 
1.29060 
1.06774 
2.69269 
0.32378 
0.74613 
2.01420 
0.43640 
6.06780 
4.99180 

D 


Loga- 
rithm. 


0.14894 
T. 91073 
0.18763 
T. 25820 
0.07233 
T. 38783 
T. 60257 
T. 87947 
0.03930 
0.07837 
0.10571 
0.50744 
0.30181 
0.27373 
T. 34923 
T. 47886 
T. 59487 
T. 95742 
0.15746 
0.08456 
T. 72451 
0.08462 
T. 63745 
0.2004 
T. 76708 
T. 87787 
T. 43741 
T. 56704 
T. 18587 
T. 31550 
T. 56189 
T. 87037 
0.36005 
0.11079 
0.02846 
0.43019 
T. 51026 
T. 87281 
0.30411 
T. 63989 
0.78303 
0.69826 

gitized  by 


B 


Factor. 


0.70968 
1.22820 
0.64918 
5.51820 
0.84659 
4.09420 
2.49710 
1.31990 
0.91348 
0.83490 
0.78395 
0.31086 
0.49911 
0.53244 
4.47470 
3.32000 
2.54180 
1.10300 
0.69589 
0.82308 
1.88580 
0.82296 
2.30440 
0.63090 
1.70970 
1.32470 
3.65250 
2.71000 
6.51830 
4.83500 
2.74230 
1.34780 
0.43646 
0.77484 
0.93656 
0.37139 
3.08850 
1.34030 
0.49646 
2.29150 
0.16481 
0.20033 


GOO 


Loga- 
rithm. 


.85106 
.08927 
.81237 
.74180 
.92767 
.61217 
.39743 
.12053 
.96070 
.92163 
.89429 
.49256 
.69820 
.72627 
.65077 
.52114 
.40513 
.04258 
.84254 
.91544 
.27549 
.91538 
.36255 
.79996 
.23292 
.12213 
.56259 
.43296 
.81413 
.68440 
.43811 
.12963 
.63995 
.88921 
.97154 
.56981 
.48974 
.12719 
.69589 
.36011 
.21697 
.30174 
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B 


Weighed  or 
Found. 


Required, 


Required. 


Weighed  or  Found. 


Factor. 


Loga- 
rithm. 


B 


Factor. 


Loga- 
rithm. 


Sodium 
NH3. 


NO.. 
N206 

p2o6. 


so2. 


SO,. 


Strontium, 
Sr=87.62 

C02 

S03 


SrCOa. 


SrO... 
SrS04. 


Sulphur,  S==  32.07 
AS2S3 


BaS04 . 


NaNH4HP04. 

4H20 

NaN03 

NaN03 

Na,0 

Na2HP04 

Na2HP04.12H20  . . 
NaNH4HP04.4H20 

NaHS03 

Na2S03 

Na2S03.7H20 

Na20 

Na2S04 

SrC03 

SrO 

SrS04 

Sr 

SrCl2 

Sr(HC03)2 

Sr(N03)2 

SrO 

Sr 

SrCl2 

Sr(HC03)2 

Sr 

SrCl2 

SrC03 

Sr(N03)2 

SrO 

H2S 

S 

H2S 

H2S03 

H2S04 

S 

S02 

S03 

S04 


12.2790 
2.83270 
1.57400 
0.57397 
1.99960 
5.04282 
2.94414 
1.62440 
1.96780 
3.93600 
0.77432 
1.77430 


08916 
45220 
19700 
75889 
30094 
70267 
46896 
21071' 
29399 
59506 
88892 
24903 


08144 
35302 
63533 
74220 
50010 
19830 
33966 
61559 
50817 
25406 
29140 
56360 


35523 
29430 
29421 
59358 
07400 
42010 
43370 
70198 
84558 
52993 
02279 
47703 
86312 
80366 
15220 
56415 


0.41539 
0.39077 
0.14604 
0.35166 
0.42020 
0.13738 
0.27446 
0.34300 
0.41155 


52572 
11203 
36063 
77348 
03100 
15232 
15645 
84633 
92715 
18467 
30599 
67855 
93607 
90507 
06152 
.75140 

.61845 
.59192 
. 16446 
.54612 
.62345 
.13793 
.43848 
.53530 
.61442 


29804 

77262 

43588 

.68470 

.93110 

70417 

69751 

.42453 

18266 

65363 

.49432 

.09629 

15859 

24431 

86792 

77257 

40740 
55910 
84760 
84370 
37990 
27900 
64350 
91540 
42980 


91084 
54780 
80300 
24111 
69906 
29733 
53104 
78929 
70601 
40494 
11108 
75097 


47428 
88797 
63937 
22652 
96900 
84768 
84355 
15367 
07285 
81533 
69401 
32145 
06393 
09493 
93848 
24860 

38155 
40808 
83554 
45388 
37655 
86207 
56152 
46470 
38558 
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CHEMICAL  ANNUAL 


Weighed  or 
Found. 


Required. 


B 


B 


Required. 


Sulphur 
CdS.. 


(NH4),S04. 
S03 


Tantalum,Ta= 181.5 
Ta 


TaA. 


Tellurium, 
Te=  127.5 
Te 


(Te02)2S03. 

Thallium, 
Tl= 204.0 
Tl 


Tl2Cr04. 
T1HS04 

Til 

Tl2PtClfl 


TL.SO/ 

Thorium, 
Th=232.40 
Th02 


Weighed  or  Found. 


Factor. 


H^ 

S 

SO, 

H2S04 

H2S 

H2S04 

Ta205 

TaCl5 

TaCl6 

Ta204 

H2Te04 

H2Te04.2H20 .  . 

Te02 

TeOa 

Te 

T1C1 

T12C03 

Til 

TINO3 

T120 "... 

Tl 

Tl 

Tl 

Tl 

T1C1 

T12C03 

Til 

UNO, 

TL,0 

Tgso, 

Tl 

Th 

ThCl4 

Th(N03)4.6H2O 


1.51770 
1.80030 
1.25090 
1.37650 
0.63898 


0.23597 
0.22198 
0.60591 
0.74226 
0.42576 
1.22500 

1.21622 
1.97668 
1.62241 
0.96472 


0.08501 
0.29594 
0.21016 
T. 98440 


0.18121 
0.25536 
0.09725 
0.13877 
T. 80549 


1.17380 
1 . 14700 
1.62220 
1.30400 
1.03920 
0.77864 
0.67755 
0.61645 
0.50002 
0.58695 
0.57383 
0.81114 
0.65202 
0.51964 
0.61777 
0.80939 


0.87898 
1.41546 
2.22260 


Loga- 
rithm. 


Factor. 


.37285 
.34632 
.78241 
.87056 
.62916  2 
.08815  0 


0.65886 
0.55544 
0.79935 
0.72649 
1.5649 


06960 
05959 
21010 
11527 
01671 
89'133 
83094 
78990 
69899 
76859 
75878 
90909 
81426 
71570 
79083 
90816 


T. 94398 
0.15089 
0.34752 


.23790 
.50480 
.65040 
.34720 
.34880 
.81630 


Loga- 
rithm. 


0.82072 
0.50590 
0.61637 
1.03657 


T. 81879 
T. 74464 
T. 90274 
T. 86123 
0.19451 


85192 
87179 
61645 
76688 
96226 
28430 
47590 
62220 
99992 
70375 
74348 
23285 
53370 
92444 
61870 
23550 


1 . 13793 
0.70650 
0.44924 


0.62715 
0.65368 
0.21759 
0.12944 
0.37084 
T. 91185 

T. 91419 
T. 70406 
T. 78984 
0.01560 


93040 
94041 
78990 
88473 
98329 
10867 
16906 
21010 
30101 
23141 
24142 
09091 
18574 
28430 
20917 
09184 
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Peigl 
Fo 


ound. 


Required. 


Tin,  Sn=  119.0 
Sn 


Sn02 


Titanium,  Ti=* 48.1 

Ti02 

Tungsten,  W=  184 

WO, 

WO"3 

Uranium,  U  =  238. 5 

U02 

U308 


U2P2On. 


Vanadium, 
V=51.0 
V206.... 


Ytterbium, 

Yb=172 

Yb203 

Yttrium,  Y=  89 

YA 

Zinc,  Zn=65.37 

BaS04 

Zn 

ZnO 


ZhjPA. 


Required. 


Weighed  or  Found. 


SnCl2 

SnCl2.2H20  .  . . . 

SnCl4 

SnCl4.(NH4Cl)2. 

SnO 

Sn02 

Sn 

SnCl2 

SnCl2.2H20  .  . . . 

SnCl4 

SnCl4.(NH4Cl)2. 
SnO 


Ti. 

W. 
W. 


U 

U 

U02 

U02(N03)2.6H20  . 

U 

U02 


V.. 
V04. 


Yb. 
Y.. 


ZnS04.7H20 . 

ZnO 

ZnC03 

ZnCl2 

ZnS04.7H20 . 

Zn 

ZnO 


Factor. 


.59600 
89880 
.  19200 
.09110 
, 13440 
,26891 
.78808 
25780 
49630 
72740 
43600 
89402 


0.60051 

0.85187 
0.79310 

0.88170 
0.84824 
0.96206 
1.78760 
0.66713 
0.75664 


0.56045 
1.26376 


0.87754 

0.78761 

1.23180 
1.24470 
1.54070 
1.67490 
3.53400 
0.42891 
0.53390 


T. 77852 

T. 93037 
T. 89933 


Loga- 
rithm. 


20303 
27847 
34083 


Factor. 


490110 
05478  0 
10343  0 
896571 
09960  0 
17504  0 
23740  0 


0.38668  0 
T.  951351 


94532 
92852 
98320 
25227 
82421 
87889 


T. 74853 
0.10166 


T. 94327 

T. 89631 

0.09055 
0.09508 
0.18773 
0.22401 
0.54826 
T. 63237 
T. 72746 


62657 
52666 
45621 
32351 
88149 
78808 
26891 
79506 
66828 
57890 
41051 
11854 


1.66520 

1.17390 
1.26090 

1.13420 
1.17892 
1.03944 
0.55941 
1.49897 
1.32164 


1.78428 
0.79130 


1.13960 
1.26974 


81180 
80338 
64903 
59702 
28297 
33148 
.87730 


Loga- 
rithm. 


79697 
72153 
65917 
50989 
94522 
89657 
10343 
90040 
82496 
76260 
61332 
04865 


0.22148 

0.06963 
0.10067 

0.05468 
0.07148 
0.01680 
T. 74773 
0.17579 
0.12111 


0.25147 
T. 89834 


0.05673 
0.10369 


.90945 
.90492 
.81227 
.77599 
.45174 
.36763 
.27254 
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CHEMICAL  ANNUAL 


A 

Weighed  or 
Found. 

Required. 

A 

B 

B 

Required. 

Weighed  or  Found. 

Factor. 

Loga- 
rithm. 

Factor. 

Loga- 
rithm. 

Zinc, 
ZnS 

BaS04 

2.39570 
0.67087 
0.83507 
2.95100 

0.73899 

Q.  37943 
T.  82664 
T.92172 
0.46998 

T.  86864 

0.41742 
1.49060 
1.19750 
0.33886 

1.35320 

T.  62057 

Zn 

0.17336 

ZnO 

0.07828 

Zircoi 
Zr  = 

ZrO 

lium, 
-90.6 

ZnS04.7HaO 

Zr 

T.  53002 
0.13136 

*  The  factors  and  logarithms  in  this  column  are  used  when  the  sub- 
stances given  in  the  first  column  are  weighed  or  found,  while  those  in  the 
second  column  are  required. 

t  The  factors  and  logarithms  in  this  column  are  used  when  the  sub- 
stances given  in  the  second  column  are  weighed  or  found,  and  those  in 
the  first  column  are  required. 
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VI.  — FACTORS  FOR  THE  CALCULATION  OF  IN- 
DIRECT GRAVIMETRIC  ANALYSES 


Found 

s 

A 

Br 

Factors  and  Their  Logarithms. 

a. 

b. 

AgBr+Agd 

Ag 

1.7993  (log  .25511)    a-  2.3884  (log  .37811)  6 

a 

1 .3884  (log  .14252)    6  -  .79930  (log  1.90142)  a 

AgCl 

Br 

1.7993   (log  .25511)  (a -b) 

a 

1.0552  (log  .02334)    6-0.7995  (log  T.90282)  a 

AgBr+AgI 

Ag 

Br 

3.7005   (log  .56826)    6-1.7022  (log  .23101)  a 

I 

2.7022  (log  .43172)    a -4.7025  (log  .67233)  6 

Aga 

Br 

2.78711  (log  .44515)     6  - 1 .7023  Gog  .23104)  a 

I 

2.7023   (log  .43173)    a- 3.6398  (log  .56108)  6 

AgCl+AgI 

Ag 

a 

.84380  (log  T.92624)  6-  .38739  (log  T.58815)  a 

i 

1.38777 (log..  14230)    a-  1.84380(k>g  .26571)  6 

Aga 

a 

.63507  (log  T.80281)  6 -.38739  (log T.58815) a 

i 

1.387770og  .14230)  (a-6) 

Kd+Nad 

Aga 

K 

2.43195  (log  .38595)    a  -  .99225  (log  T.99662)  6 

Na 

.74490   (log  1.87210)6  -  1.4318  (log  .15589)  a 

a 

K 

2.43195  (log  .38595)    a -4.0127  (log  .60344)  6 

Na 

3.0126   (log  .47894)    6-1.4318  Gog  .15589)  a 

KaSO.-f 

K 

13.752   Gog  1.13837)  a- 11.3201  Gog  1.05386)  6 

NaaS04 

Na 

8.4900    Gog  .92891)    6  -  9.9260  Gog  .99677)  a 

KQ+KBr 

Aga+ 

a 

1.3803   Qog  .13991)    6-2.1811  (log  .33867)  a 

AgBr 

Br 

3.7461    Gog  .57358)    a- 1.9486  Gog  .28972)  6 

Aga 

a 

.66173   Gog  1.82067)6 -.7993    GogT.90271)o 

Br 

1.7993  Gog  .2551 1)    a  -  .93476  Gog  T.97070)  6 

Ka 

a 

1.27213Gog  .10506)    6 -.7992    Gog  T.90270)  a 

Br 

1.7995   Gog  .25510)    a-1.79930Gog  .25510)  6 

KJ»4 

a 

1.08792Gog  .03659)    6  -  .79928  Gog  T.90270)  a 

Br 

1.7993   Gog  .25511)    a -1.5923  Gog  .18725)6 

KC1+KI 

Aga+ 

a 

.93678  (log  T.97164)  6-1.3178  Qog  .11985)  a 

Agl 

I 

2.8921   Gog  .46122)    a  - 1.5055  Gog  .17769)  6 

AgCl 

a 

.44902  GogT.65227)  6 -.38777  QogT.58858)a 

i 

1.38777Gog  .14230)    a- .72170  Gog  T.85836)  6 

Ka 

a 

.86230  GogT.93566)  6 -.38777  GogT.58858)a 

1 

i 

1.3878   Gog  .14231)    o- 1.38777  Gog  .14230)  6 
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CHEMICAL  ANNUAL 


Found. 


KC1  +  KI 
KBr+KI 


K^+NaaSO, 


Na2S04+Li2S04 


LiCl  +  NaCl 


K2PtCl<J+ 

Rb2PtCle 


Rb2PtCl6+ 

C^PtCl,, 


CaC03+SrC03 


CaC03+BaC03 


BaC03+SrC03 


KjSO, 

AgBr+ 

Agl 
AgCl 

KC1 

BaSO, 
BaS04 
AgQ 
Pt 

RbaSO, 
Pt 

RbJS04+ 
Cs^SO, 

C02 

CaS04+ 

SrS04 

C02 

CaS04+ 
BaS04 

C02 

BaS04+ 
SrS04 


a 

I 

Br 

I 

Br 

I 

Br 

I 

Br 

I 

K 
Na 

Na 
Li 

Li 

Na 

K 
Rb 
K 
Rb 

Rb 
Cs 
Rb 
Cs 

Ca 

Sr 
Ca 

Sr 

Ca 
Ba 
Ca 
Ba 

Ba 

Sr 
Ba 
Sr 


Factors  and  Their  Logarithms. 


7. 3810(log  1.86812)6 
1.3875Qog.l4222)a- 


-.38746  (log T.58825)a 
-1.187230og.07455)6 


4.1052(log 
7.3764Qog 
1.9710(log 
2.7020(log 
3.788l0og 
2.70200og 
3.2415Qog 
2.7020(iog 


.61333)6- 
.86784)  a 
.29469)6- 
.43169)  a 
.57842)  6- 
.43169)  a 
.51075)6 
.43169)  a 


-5.8071  Qog 
-4.6757  (log 
-1.7011  (log 
-2.2441  (log 
-1.7011  (log 
-4.3127  (log 
-1.7011  (log 
-3.6901  (log 


.76396)  a 
.66984)  6 
.23073)  a 
.35111)  6 
.23073)  a 
.63475)  6 
.23073)  a 
.56704)  6 


2.4368(k>g  .38681)  a- 
1.0682(log.0265)    6- 

1.39603(log.l4488)a~ 
.  256355(log  1.40885)6  - 

.  17616(log  1.24591)6  - 
1.4322(log.l5600)a- 

2.5106(log.39978)6- 
1.8502(log. 26721)  a- 
.72295GogT.85911)a- 
2.8780aog.45910)6- 

6.2232(log.79402)  6- 
2.80500og  .44793)  a- 
2.0915flog.32048)  a- 
5.2044(log.71637)  6- 

2.8230aog.45071)6- 
1.84690og.26643)a- 
3.4548(log53844)  6- 
6.96600og.84304)a- 

1.8395aog. 26470)  6- 
1.4065Gog.  14804)  a- 
2.2447a©g  .35116)  6- 
5. 3247 (?og. 72630)  o- 

2.7485Qog.43909)a- 

7. 8961  (log. 89736)  6- 

14.085  (k>gU4895)a- 

9.6371(log  .98395)  6- 

Digitized 


-1.4766  (log  .16926)6. 
-1.4267  (log  .15433)  a 

-.65754  Gog  1.81793)6 
-.42112  (log  T.62441)a 

-.43195  (log  T.63543)a 
-.42363  Gog  1.62699)6 

-.84720  GogT.92798)o 
-4.6080  (log  .66351)  6 
-1.5680  Gog  .19537)  6 
-1.0315  Gog  .01354)  a 

-1.8047  (log  .25642)  a 
-8.3123  Gog  .91973)  6 
-3.8964  Gog  .59066)6 
-2.3994  Gog  .38011)  a 

-.84252  GogT.92558)a 
-4.1905  Gog  .62226)  6 
-4.2995  Gog  .63341)  a 
-5.1220  Gog  .70944)6 

-.41010  GogT.61287)a 
-3.1980  Gog  .50489)  6 
-2.6684  Gog  .42625)  a 
-3.9329  Gog  .59471)  6 

-9.2694  Gog  .96705)  6 
-1.7603  Gog  .24559)  a 
-11.341  Gog  1.05465)6 
-11.435  Gogl.05824)a 
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VII.— MOLECULAR  AND  ATOMIC  WEIGHTS  AND 
THEHt  LOGARITHMS 


Formula. 


Ag 

Afc 

Ag,As04.  .  .  . 

AgBr : 

AgCN.  ..... 

AgO 

Agl 

AglO, 

AgNO, 

AgNO, 

lAg20 

Ag,0 

Ag,P04 

JAg^O,.... 

Ag,P,0, 

Ag,S 

Al 

Al, 

A14C, 

Aia, 

(A1C1,), 

Aia,.6H,0.  . 

A1F, 

(A1F,)8 

A1K(S04)2. 

12H,0 

A1NH4(S04),. 

12H.O  .  .  . 

AlNa,F 

1A1.0, 

A1,0, 

A1P04 

(A1PO,),.  .  .  . 
AJ,(S04),.... 
A1„(S04),.18H,0 

As 

A*, 


Formula  Weight. 


Number.      Logarithm. 


107.88 
215.76 
462.60 
187.80 
133.89 
143.34 
234.80 
282.80 
153.89 
169.89 
115-88 
231 . 76 
418.68 
302.80 
605.60 
247.83 

27.1 
54.2 
144.4 
133.48 
266.96 
241 . 58 
84.1 
168.2 

474.53 

453.47 
210.10 
51.1 
102.2 
122.14 
244.28 
342.41 
666.70 

74.96 
149.92 


2.03294 
2.33397 
2.66521 
2.27370 
2.12675 
2.15637 
2.37070 
2.45148 
2.18721 
2.23017 
2.06401 
2.36504 
2.62188 
2.48115 
2.78219 
2.39415 

1.43297 
1.73400 
2.15957 
2.12542 
2.42645 
2.38306 
1.92480 
2.22583 

2.67627 

2.65655 
2.32243 
1.70842 
2.00945 
2.08676 
2.38789 
2.53454 
2.82393 

1.87483 
2.17586 


Formula. 


AsCl8.. 
iAaA,. 
AsjA*.. 
As08.  . 
(AsOa)2 
As206.. 
As04.  . 
(As04)2 
As„S, .  . 
AsX  . . 


Au 

AuCl8 

AuCl8.2H20. 

B 

B2 

Ba08 

(B203)2 


iBa 

Ba 

BaCL, 

BaCl2.2H20... 

BaC03 

BaCr04 

BaF2 

BaCHCOJ,... 

Ba(NOJ, 

BaO 

Ba02 

Ba02.8H20 . . . 

Ba(OH)2 

Ba(OH)2.8H20 

BaS 

BaSiF, 

BaS04 

(BaSO,)2 


Formula  Weight. 


Number.      Logarithm. 


181.34 
98.96 
197.92 
122.96 
245.92 
229.92 
138.96 
277.92 
246.13 
310.27 

197.2 

303.58 

339.61 

11.0 

22.0 

70.0 

140.0 

68.68 
137.37 
208.29 
244.32 
197.37 
253.37 
175.37 
259.39 
261.39 
153.37 
169.37 
313.50 
171.386 
315.52 
169.44 
279.67 
233.44 
466.88 


Diyili/bU 
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2.25849 
1.99546 
2.29649 
2.08976 
2.39079 
2.36157 
2.14289 
2.44392 
2.39116 
2.49174 

2.29491 
2.48227 
2.53098 

1.04139 
1.34242 
1.84510 
2.14613 

1.83683 
2.13789 
2.31867 
2.38796 
2.29528 
2.40374 
2.24395 
2.41395 
2.41729 
2.18574 
2.22884 
2.49624 
2.23398 
2.49903 
2.22901 
2.44665 
2.36814 
2.66920 
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CHEMICAL  ANNUAL 


Formula  Weight. 


Formula. 


Number.      Logarithm. 


(BaS04), 

BaSaO,.H20 . .  . 

Be 

BeCl, ;.. 

BeO 

BeS04.4H20 . . 

Bi 

Bi, 

BiAs04 / . 

Bi(N03)3.5HaO 
lBi.0,....-... 

BiA 

BiOCl 

BiON08 

Bi2Sa 

Br 

Br2 

Br3 

Br4 

BrO, 

C 

c2 

CH8 

CH4 

C2Ha 

C2H4. 

C2H5 

C2Hfl 

CflHfl 

CN 

CNS 

CO 

C02 

(C02)a 

co8 

csa 

JCa 


700.32 
267.53 

9.1 

80.02 

25.1 

177.234 

208.0 

416.0 

346.96 

484.11 

232.0 

464.0 

259.46 

286.01 

512.21 

79.92 
159.84 
239.76 
319.68 
127.92 

12.00 

24.00 

15.024 

16.032 

26.016 

28.032 

29.04 

30.048 

78.05 

26.01 

58.08 

28.00 
44.00 
88.00 
60.00 
76.14 

20.04 


2.84529 
2.42737 

0.95904 
1.90320 
1.39967 
2.24852 

2.31806 
2.61909 
2.54028 
2.68495 
2.36549 
2.66652 
2.41407 
2.45639 
2.70945 

1.90266 
2.20369 
2.37978 
2.50472 
2.10694 

1.07918 
1.38021 
1.17689 
1.20498 
1.41524 
1.44765 
1.46300 
1.47781 
1.89237 
1.41514 
1.76403 

1.44716 
1.64345 
1.94448 
1.77815 
1.88161 

1.30190 


Formula. 


Ca 

Caa(As04)2. . . 

CaCa 

CaCl2 

CaCl2.6H20.  . 

CaCOa 

CaF2 

(CaFa)a 

(CaF2)8 

Ca(HCOa)2. . . 
Ca(NOa)a. . . . 

CaO 

(CaO)a 

(CaO)3 

CaOCl2 

Ca(OH)2 

Ca3(P04)a... 

CaS 

CaS04 

(CaS04)a.... 

(CaS04)3 

CaS04.2HaO . 

CaSiO, 

CaW04 


Cd 

CdCla :. 

CdCl2.2H20.. 

CdCO, 

Cd(N03)2.... 

CdO 

CdS 

CdS04 

CdS04.2JH20 . 


Ce 

Ce2 

Ce(N03)4.  . . 

Ce(N08)4.(NH4 

NO..H.O.. 

Ce02 

(CeOa)2 


Formula  Weight 


Number.     Logarithm. 


40.07 
398.17 

64.07 
110.99 
219.09 
100.07 

78.07 
156.14- 
234.21 
162.09 
164.09 

56.07 
112.14 
168.21 
126.98 

74.096 
310.29 

72.14 
136.14 
272.28 
408.42 
172.17 
116.37 
288.07 

112.4 

183.32 

219.33 

172.4 

236.42 

308.48 

128.4 

144.46 

208.47 

256.51 

140.25 

280.5 

388.29 

566.41 
172.25 
344.5 
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Formula. 


Ce20, 

Ce2(S04),. 

a 

a. 

a, 

ci4 

a6 

a2o5. . . . 
ao, 

0,0,.... 

ao4 


Co 

Co2 

Co, 

CoCl2.6H20 

Co(NO,)2.6H20 
Co(N02),. 

(KNO,),.  .  .  . 

CoO 

(CoO)2 

Co,04 

CoS04 

CoS04.7H20  . . . 
(CoS04)2. 

(K2S04),.... 

Cr 

Cr2 

JCr20, 

Cr20, 

CrO, 

(CrO)2 

Cr04 

Cr207 

iCr2(S04),. 
18H20 

Cs 

Cs, 

CsAl(S04)2. 

12H20 

CsQ 


Formula  Weight. 


Number.     Logarithm. 


328.5 
568.71 

35.46 

70.92 
106.38 
141.84 
177.30 
150.92 

83.46 
182.92 

99.46 

58.97 
117.94 
176.91 
238.00 
291.09 

452.33 
74.97 
149.94 
240.91 
155.04 
281.15 

832.89 


358.25 

132.81 
265.62 

568.24 
168.27 


2.51654 
2.75489 

1.54974 
1.85077 
2.02686 
2.15180 
2.24871 
2.17875 
1.92148 
2.26226 
1.99765 

1.77063 
2.07166 
2.24775 
2.37658 
2.46402 

2.65546 
1.87489 
2.17592 
2.38186 
2.19044 
2.44894 

2.92059 


52.0 

1.71600 

104.0 

2.01703 

76.0 

1.88081 

152.0 

2.18184 

100.0 

2.00000 

200.0 

2.30103 

116.0 

2.06446 

216.0 

2.33445 

2.55419 

2.12323 
2.42426 

2.75453 
2.22601 


Formula. 


(CsCl)2. . 
CsjCO,.. 
CsHCO,. 
CejO.... 
CsjPtCl,  , 
CsjS04.  . 

Cu 

Cu, 


Formula  Weight. 


Number.     Logarithm. 


C2H,Oa 
As,Oa 


JCu2 

CuCl. 
CuCl2 

CuCMHjO.... 
CuCNS 
Cul  . . . 
CuFeS. 


Cu(NO,)2.6H20 

CiijO 

CuO 

Cu2S 

CuS04 

CuS04.5H,0.  .. 


Fe 

Fe 

FeAs04 

Fed, 

FeCl,.6H20.. 
Fe7(CN)18... 

FeCO, 

JFe(HCO,)2. 
Fe(HCO,)2... 

FeO. 

*Fe20, 

Fe20, 

*Fe,04 

Fe,04 

FeP04 

FeS 

FeS2 

FeS04. 


336.54 
325.62 
193.82 
281.62 
673.58 
361.69 

63.57 
127.14 

253.52 

99.03 
134.49 
170.52 
121.65 
190.49 
183.56 
295.69 
143.14 

79.57 
159.21 
159.64 
249.72 

19 

55.84 
111.68 
194.81 
162.22 
270.32 
859.06 
115.84 

88.93 
177.86 

71.84 

79.84' 
159.68 

77.17 
231 .  52 
150.88 

87.91 
119.99 
151.91 
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2.52704 
2.51271 
2.28739 
2.44966 
2.82839 
2.55834 

1.80325 
2.10429 

2.40401 

1.99577 
2.12869 
2.23177 
2.08511 
2.27988 
2.26378 
2.47083 
2.15576 
1.90075 
2.20197 
2.20314 
2.39745 

1.27875 

1.74695 
2.04798 
2.28960 
2.21010 
2.43189 
2.93403 
2.06386 
1.94905 
2.25008 
1.85637 
1.90222 
2.20325 
1.88745 
2.36459 
2.17863 
1.94403 
2.07914 
2.18159 
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Formula. 


Formula  Weight. 


Number.      Logarithm. 


FeS04.7H20.. 

FeS04.(NH4)a 

S04.6H20  . . 

lFe2(S04)3.... 
Fe2(S04)8 

Ga 

Ga2Oa 

Ga2S3 

Ge  -. 

GeOa 

H 

H2 

H, 

H4 

H6 

H6 

H3ASO3 

H8As04 

HAuCl4.4HaO. 

H3BO3 

(H8B03)2 

(H8B08)3 

(H8B08)4 

HBr 

iH2C204 

H2CA 

JH2C204.2H20 
H2C204.2H20.. 
H.CaH302 

H.C,H60,-  •  •  • 
H2.C4H4Ofl..  .  . 
H3.C0H6O7...  .  . 

HC1 

HC108 

HCN 

HC02 

HF 

HI 

(HI), 

HKCQ8 


278.02 

392.16 
199.95 
399.89 

69.9 
187.8 
236.01 

72.5 
104.5 

1.008 
2.016 
3.024 
4.032 
5.040 
6.048 
125.984 
141.98 
412.11 
62.024 
124.05 
186.07 
248.10 
80.93 
45.008 
90.016 
63.025 
126.05 
60.032 
90.05 
150.05 
192.06 
36.47 
84.47 
27.02 
45.008 
20.008 
127.93 
255.86 
100.11 


2.44408 

2.59346 
2.30092 
2.60194 

1.84448 
2.27370 
2.37293 

1.86034 
2.01912 

0.00346 
0.30449 
0.48058 
0.60552 
0.70243 
0.78161 
2.10032 
2.15235 
2.61501 
1.79256 
2.09359 
2.26968 
2.39462 
1.90811 
1 . 65329 
1.95432 
1.79952 
2.10054 
1.77838 
1.95447 
2.17623 
2.28345 
1.56194 
1.92670 
1.43169 
1 . 65329 
1.30121 
2.10697 
2.40800 
2.00047 


Formula. 


HN02 

HN03 

(HN03)2 

HNaC03 

HNa^PO,. 

12H20 

HO 

H20 

H202 

H3P04 

H2PtCl8.6H20.. 

H2S 

H2S03 

H2S04 

JH2S04 

H2Se03 

H2Se04 

H2SiF6 

H2Si03 

H2Te04 

H2Te04.2H20.. 


Hg 

HgCl 

HgCl2 

Hg(CN)2 

Hgl2... 

HgN03 

Hg(N03)2 

Hg(N03)2.H20. 

lHg20 

Hg20 

HgO 

HgS 

HgS04 


I 

I2.... 
I,.  .  .  . 

I 

I03. . . 
(I03)2. 
HA . 


Formula  Weight. 


Number.     Logarithm. 


47.02 

63.02 

126.04 

84.08 

358.24 

17.008 

18.016 

34.016 

98.06 

518.072 

34.09 

82.09 

98.09 

49.04 

129.22 

145.22 

144.32 

78.32 

193.52 

299.55 

200.6 

236.06 

271.52 

252.62 

454.44 

262.61 

324.62 

342.64 

208.6 

417.2 

216.6 

232.67 

296.67 

126.92 
253.84 
380.76 
507.68 
174.92 
349.84 
166.92 
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Formula. 


IA 

io4 

(io4)2 

ii*o7 

i*o7 

In 

In, 

In203 

In2S3 

K 

K2 

KAKSO^. 

12H20 

KaAsO, 

KAu(CN)4.H20 

KBF4 

(KBF4)4 

KBr 

KBr03. 

K2C4H406 

KG 

(KC1)2 

KCIO, 

Kao4 

KCN 

KCNS 

K2C03 

K2Cr04 

JK2Cr207 

i^Cr.O, 

K2Cr207 

KCr(S04)2. 

12H20 

KF.2H20 

K3Fe(CN)6.... 
K4Fe(CN)6.... 
K4Fe(CN)6. 

3H20 

K2GeFfl 

K2HAs04 

KHC4H4Oe..  .. 


Formula  Weight. 


Number.     Logarithm. 


333.84 
190.92 
381.84 
182.92 
365.84 


499.43 

94.13 

329.20 

368.33 

422.35 
264.7 
218.17 
188.14 


2.52354 
2.28086 
2.58189 
2.26226 
2.56329 


114.8 

2.05994 

229.6 

2.36097 

277.6 

2.44342 

325.81 

2.51296 

39.10 

1.59218 

78.20 

1.89321 

474.53 

2.67627 

256.26 

2.40868 

358.36 

2.55432 

126.10 

2.10072 

504.40 

2.70278 

119.02 

2.07562 

167.02 

2.22277 

226.23 

2.35455 

74.56 

1.87251 

149.12 

2.17354 

122.56 

2.08835 

138.56 

2.14164 

65.11 

1.81365 

97.18 

1.98758 

138.20 

2.14051 

194.2 

2.28825 

49.04 

1.69055 

147.10 

2.16731 

294.2 

2.46864 

2.69847 
1.97373 
2.51746 
2.56624 

2.62567 
2.42275 
2.33880 

2.27448 


Formula. 


KHC03 

(KHC08)2.... 
KH3(C204)2. 

2H20 

KH(IOs)2.  .  .  . 

KHS04 

(KHS04)2.... 

KI 

*KI03 

KI03 

iKMn04 

KMn04 

K2Mn04 

KN02 

(KN02)2 

KN03 

KNaC4H408.  . 

*K20 

K20 

KOH 

K2PdCl6 

K2PtCl6 

K2S 

K2S04 

KSbOC4H4Ofl. 

JH20 

K2SiFa 

K2Si08 


La... 
La203. 


Li 

Li, 

LiCl 

LL.CO, 

LiHC03 

iLi20 

Li20 

Li3P04 

Li2S04 

Li2S04.H20 

iLi2S04.H20... 

Digitiz 


Formula  Weight. 


Number.     Logarithm. 


100.11 
200.22 

254.16 
389.95 
136.18 
272.36 
166.02 

35.67 
214.02 

31.61 
158.03 
197.13 

85.13 
170.22 
101.11 
210.15 

47.10 

94.20 

56.11 
397.66 
486.16 
110.27 
174.27 

332.34 
220.50 
154. CO 

139.0 
326.0 

6.94 

13.88 

42.40 

73.88 

67.95 

14.94 

29.88 
115.82 
109.95 
127.97 

63.98 

d  by  LjOOg 


2.00047 
2.30150 

2.40510 
2.59101 
2.13411 
2.43515 
2.22016 
1 . 55230 
2.33045 
1.49982 
2.19874 
2.29476 
1.93008 
2.23101 
2.00479 
2.32253 
1.67302 
1.97405 
1.74904 
2.59952 
2.68678 
2.04256 
2.24122 

2.52158 
2.34341 
2.18893 

2.14301 
2.51322 

0.84136 
1.14239 
1.62737 
1.86853 
1.83219 
1.17435 
1.47538 
2.06378 
2.04120 
2.10711 
1.80608 
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Formula. 


Mg 

Mg, 

IMgjASaOy... 

Mg2Asj07 

MgBra 

MgBr2.6HaO. 

Mgd, 

MgCl2.6H20  . 
MgCl2.KCl 

'.6H20 

MgC03 

Mg(HCO,)2.. 

Mgl, 

MgNH4As04. 

*HaO 

[MgNH4As04. 

JH20]2.... 
MgNH4P04. 

6HaO 

MgO 

JMg2P207.... 

Mg2P207 

MgS04 

MgS04.7H20. 
MgSiO, 

Mn 

Mn2 

MnCO, 

MnCl2.4H20.. 
Mn(HC08)a.. 

MnO 

MnO, 

Mn20, 

Mn,04 

iMn2P207  . . . 

Mn2Pa07 

MnS 

MnS04 

MnS04.4H20. 
MnS04.7H20. 

Mo 


Formula  Weight. 

Number. 

Logarithm. 

24.36 

1.38596 

48.64 

1.68699 

155.28 

2.19112 

310.56 

2.49214 

184.16 

2.26519 

292.26 

2.46577 

95.24 

1.97882 

203.34 

2.30823 

277.90 

2.44389 

84.32 

1.92593 

146.34 

2.16536 

278.16 

2.44429 

190.33 

2.27951 

380.66 

2.58054 

245.50 

2.39005 

40.32 

1.60552 

111.36 

2.04673 

222.72 

2.34776 

120.39 

2.08059 

246.50 

2.39182 

100.62 

2.00269 

54.93 

1.73981 

109.86 

2.04084 

114.93 

2.06043 

197.91 

2.29647 

176.95 

2.24785 

70.93 

1.85083 

86.93 

1.93917 

157.86 

2.19828 

228.79 

2.35944 

141.97 

2.15220 

283.94 

2.45323 

87.00 

1.93952 

151.00 

2.17898 

223.06 

2.34842 

277.11 

2.44266 

96 

1.98227 

Formula. 


MoO,. 
MoS8. . 


N 

Na 

NH2 

NH, 

(NH,), 

NH4 

(NH4), 

NH4A1(S04)2. 

12H20 

NH4Br 

NH4C1 

(NH4Cl)a.  ..... 

(NH4)aC08 

(NH4)2Ca04. 

2HaO 

NH4HCO, 

NH4Fe(S04)a. 

12H20 , 

(NH4)aFe(S04)i 

6HaO 

NH4I 

(NH4)aMo04... 

NH4N08 

(NH4N08)2.  .  . . 
NI^NaHPO* 


(NH4)20 

NH4OH 

A(NH4)8P04. 

12Mo08 

(NH4)3P04. 

12Mo08 

i(NH4)2PtClfl. 
(NH4)2PtCla.  . 

NH4CNS 

(NH4)2S04.... 

N20 

NO 

N02 

iN2Os 


Formula  Weight. 


Number. 


144 
192.21 

14.01 
28.02 
16.03 
17.03 
34.07 
18.04 
36.08 

453.47 
97.96 
53.50 

107.00 
96.08 

160.11 
79.05 

.482.21 

392.16 
144.96 
196.08 
80.05 
160.10 

209.15 
52.08 
35.05 

156.43 

1877.17 

222.02 

444.04 

76.12 

132.15 

44.02 

30.01 

46.01 

38.01 
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Formula. 


N,0, 

N03 

1N205 

N.O. 

Na 

N^ 

Na.AlF, 

Na2B407 

Na2B4O7.10H2O 

NaBr 

NaC2H302 

NaC2H302.3H20 

NaCl 

(NaQ)2 

NaC104 

NaCN 

lNa2C03 

Na2C03 

Na,CO,.10H,O 

NaF 

(NaF)2 

Na4Fe(CN)a.... 

Na2HAs03 

N^HAsO, 

NaHC03 

NaflPO, 

Na2HP04. 

12H20 

NaHS03 

NaHS04 

NaHS04.H,0.. 

Nal 

NaNH4HP04. 

4H20 

NaN02 

NaN03 

JNaaO 

Nap 

Na202 

NaOH 

NaP03 

Na3PQ4. 


Formula  Weight. 

Number. 

Logarithm. 

76.02 

1.88093 

62.01 

1.79246 

54.01 

1.73247 

108.02 

2.03350 

23.00 

1.36173 

46.00 

1.66276 

210.10 

2.32243 

202.00 

2.30535 

382.16 

2.58225 

102.92 

2.01250 

82.02 

1.91392 

136.07 

2.13376 

58.46 

1.76686 

116.92 

2.06788 

122.46 

2.08799 

49.01 

1.69028 

53.00 

1.72428 

106.00 

2.02531 

286.16 

2.45661 

45>.00 

1.62325 

84.00 

1.92428 

303.90 

2.48273 

169.99 

2.23042 

185.99 

2.26949 

84.01 

1.92432 

142.05 

2.15244 

358.24 

2.55417 

104.08 

2.01736 

120.08 

2.07947 

138.09 

2.14016 

149.92 

2.17586 

209.15 

2.32046 

69.01 

1.83891 

85.01 

1.92947 

31.00 

1.49136 

62.00 

1.79239 

78.00 

1.89209 

40.01 

1.60215 

102.04 

2.00877 

164.04 

2.21495 

Formula. 


Na4P207 

JNa4P2O7.10H2O 

Na3RhCl8 

Na2S 

Na2S03 

Na2S03.7H20  . . 
Na2S203.5H20.. 

Na2S04 

Na2SO4.10H2O  . 

Ni 

NiCl2.6H20.  ... 
Ni(N03)2.6H20 

NiO 

NiS04 

NiS04.6H20.  .. 
NiS04.7H20... 


O.. 
02.. 
03.. 
04., 
0,.. 
0,.. 
OH. 


Os... 
Os04. 


PC13.. 
PC15.. 
*P206. 
P206. . 
P04.. 
2P04. 
P203  . 


Pb 

Pb(C2H302)2. 

3H20 

PbCl2 


Formula  Weight. 


Number.    Logarithm. 


266.08 
223.12 
384.66 
78.07 
126.07 
252.18 
248.22 
142.07 
322.23 

58.68 
237.68 
290.80 

74.68 
154.75 
262.85 
280.86 

16.00 
32.00 
48.00. 
64.00 
80.00 
96.00 
17.008 

190.9 
254.9 

31.04 

62.08 
137.42 
208.34 

71.04 
142.08 

95.04 
190.08 
110.08 

207.1 

379.20 
277.02 


2.42501 
2.34854 
2.58508 
1.89248 
2.10064 
2.40171 
2.39483 
2.15250 
2.50817 

1.76849 
2.37603 
2.46359 
1.87320 
2.18963 
2.41971 
2.44849 

1.20412 
1.50515 
1.68124 
1.80618 
1.90309 
1.98227 
1.23065 

2.28081 
2.40637 

1.49192 
1.79295 
2.13806 
2.31867 
1.85150 
2.15253 
1.97791 
2.27894 
2.04171 

2.31618 

2.57887 
2.44407 
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Formula  Weight. 


Formula. 


PbC03 

§(PbC08)2. 

Pb(OH)2. 
(PbC03)2. 

Pb(OH)2. 

PbCr04 

PbL, 

PbMoO,  . .  . 
Pb(NOa)2... 

PbO 

Pb02 

Pb804 

PbS 

PbS04 

Pd 

PdCla.2H20. 

Pdl2 

Pd(N08)2... 

Pt 

PtCl4 ! 

PtCl4.5H20. 
PtCl, 

Rb 

Rb2 

RbAl(S04)2. 
12H20.  .. 

RbCl 

(RbCl)2 

Rb2C03 

RbHC08.  .  . 
(RbHC08)2. 

Rb20 

Rb2PtClfl... 
Rb2S04.... 

Rh 

RhCl, 

S 

s2 


Number.      Logarithm 


267.1 

258.44 

775.31 

323.1 

460.94 

367.1 

331.12 

223.1 

239.1 

685.3 

239.17 

303.17 

106.7 
213.65 
360.54 
230.72 

195.2 
337.04 
427.12 
407.96 

85.45 
170.90 

520.98 

120.91 

241 . 82 

230.9 

146.46 

292.92 

186.9 

578.86 

266.97 

102.9 
209.28 

32.07 
64.14 


2.42667 

2. 41236 

2.88948 
2.50934 
2.66365 
2.56478 
2.51999 
2.34850 
2.37858 
2.83588 
2.37871 
2.48169 

2.02816 
2.32970 
2.55696 
2.36309 

2.29048 
2.52768 
2.63055 
2.61062 

1.93171 
2.23274 

2.71682 
2.08247 
2.38350 
2.36342 
2.16554 
2.46675 
2.27161 
2.76258 
2.42646 

2.01242 
2.32073 

1.50610 
1.80713 


Formula. 


SCN. 

so2.. 
so3.. 
so4.. 


Sb 

Sb2 

SbCl3 

SbCl5 

iSb208 

Sb208 

Sb204 

*Sb,Os 

Sb2o8 

SbOCl 

SbOKC4H4Oe 

*H,0 

Sb2S3 

Sb2S6... 


Se... 
Se02. 
Se03. 


Si 

Si2 

SiF4..  .. 
SiF,.... 

Si02 

Si03.  ... 
Si04.  ... 
Si207.  .  . 
Si(OH)4. 


Sn 

SnCl2 

SnCl2.2H20 . . . . 

SnCl4 

SnCl4.(NH4Cl)2. 

SnO 

Sn02 

SnS 

SnS, 


Formula  Weight. 


Number.     Logarithm. 


58.08 

v  64.07 

80.07 

96.07 

120.2 

240.4 

226.58 

297.50 

144.2 

288.4 

304.4 

160.2 

320.4 

171.66 

332.34 
336.61 
400.75 

79.2 
111.2 
127.2 

28.3 

56.6 

104.3 

142.3 

60.3 

76.3 

92.3 

168.6 

96.33 

119.0 

189.92 

225.95 

260.84 

367.84 

135.0 

151.0 

151.07 

183.14 
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Formula. 


Sr 

SrCL, 

3rGI,.6H,0 

SrC03 

iSr(HCOa)2.... 
Sr(HC03)2...'.. 

Sr(NO,)2 

SrO 

Sr(OH)2.8H20  . 
SrS04 

Ta 

TaCl5 

(TaCla)2 

T%04...( 

Ta206 

Te 

Te02 

Te03 

Te03.3H2O 

Th 

ThCl4 

Th(N03)4.6H20 
Th02 

Ti 

Ti02 

Tl 

TI, 

na 

cnci)2 

in2co3 — ... 

T^CO, 

iTl2Cr04 

Tl2Cr04 

T1HS04 

Til 

(T1I)2 

T1N03 

IT^O 


Formula  Weight. 


Number.      Logarithm. 


87.63 
158.55 
266.65 
147.63 
104.82 
209.65 
211.65 
103.63 
265.77 
183.70 

181.5 

358.80 

717.60 

427.0 

443.0 

127.5 
159.5 
175.5 
229.55 

232.40 
374.24 
588.54 
264.40 

48.1 
80.1 

204.00 
408.00 
239.46 
478.92 
230.00 
468.00 
262.00 
524.00 
301.08 
330.92 
661.84 
266.01 
212.00 


1.94265 
2.20017 
2.42594 
2.16917 
2.02044 
2.32149 
2.32562 
2.01550 
2.42451 
2.26410 

2.25888 
2.55485 
2.85588 
2.63012 
2.64572 

2.10551 
2.20276 
2.24428 
2.36087 

2.36624 
2.57315 
2.76978 
2.42226 

1.68215 
1.90363 

2.30963 
2.61066 
2.37923 
2.68026 
2.36922 
2.67025 
2.41830 
2.71933 
2.47869 
2.51973 
2.82076 
2.42490L 
2.32634 


Formula. 


T120.... 
Tl2PtCle. 
iTl2S04. 
T12S04.. 


U 

U2 

U02 

(U02)2 

iu3o8 

u3o8 

U02(C2H302)2. 

2H20 

U02(U03)2. 

6H20 

iU2p2on..:.. 
u,p,o„ 


v.... 
vo4.. 

(V04)2 

v2o6.. 


w... 
wo2. 
wo3. 


Yb.  .. 
Yb203. 

Yt.... 
Yt203. 


Zn 

ZnCl2 

ZnC03 

ZnO 

Zn2P207 

i  Zn2P207 

ZnS 

ZnS04 

ZnS04.7H20. 


Zr.. 

ZrOa 


. .  . . 


Formula  Weight. 


Number.    Logarithm. 


424.00 
815.96 
252.04 
504.07 

238.5 

477.0 

270.5 

541.0 

281.17 

843.5 

424.58 

502.68 
357.54 
715.08 

51.0 
115.0 
230.0 
182.0 

184 
216 
232 

172 
392 

89 
226 

65.37 
136.29 
125.37 

81.37 
304.82 
152.41 

97.44 
161.44 
287.55 

90.6 
122.6 


2.62737 
2.91167 
2.40147 
2.70249 

2.37749 
2.67852 
2.43217 
2.73320 
2.44897 
2.92609 

2.62796 

2.70129 
2 . 55332 
2.85436 

1.70757 
2.06070 
2.36173 
2.26007 

2.26482 
2.33445 
2.36549 

2.23553 
2.59329 

1.94939 
2.35411 

1.81538 
2.13447 
2.09819 
1.91046 
2.48404 
2.18301 
1.98874 
2.20801 
2.45872 

1.95713 
2.08849 
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Vin.— BASICITY  OP  ACIDS  WITH  VARIOUS  INDI- 
CATORS ACCORDING  TO  R.  T.  THOMPSON  * 

The  numbers  indicate  in  each  case  the  number  of  molecules  of  a 
univalent  base,  such  as  caustic  soda,  which  will  have  combined  with  one 
molecule  of  the  acid  when  the  solution  reacts  neutral  to  the  indicator 
given.  Thomson  divided  indicators  into  three  classes.  Methyl  orange 
is  typical  of  the  first  class  which  also  includes  lacmoid,  dimethyl  amido- 
benzene,  cochineal,  iodeosine,  and  congo  red.  Phenolphthalein  is  typical 
of  the  second  class  which  includes  turmeric,  curcuma,  and  flavescin. 
Litmus  is  typical  of  the  third  class,  which  includes  rosolic  acid,  phena- 
cetolin,  fluorescein,  gallein,  and  hematoxylin. 


Acids. 

Methyl 
Orange. 

Phenolphthalein . 

Litmus. 

Name. 

Formula. 

Cold. 

Cold. 

Boiling. 

Cold. 

Boiling. 

Sulphuric 

Hydrochloric 

Nitric 

H2S04 

HCl 

HN08 

H2S208 

H2C08 

H2SOa 

H2S 

H3P04 

H3As04 

H3As08 

HN02 

H4Si04 

H3BO3 

H2Cr04. 

H2C204 

HG2H302 

HC4H702 

HAH404 

HC,H60, 

H2C4H408 

H3CeH6Ofl 

2 
1 

It 

2 

0 

1 

0 

1 

1 

0 

t 

0 

0 

1 

2 
1 

1 

2 
1  dilute 

2 
1  dilute 

2 

2 

2 
1 
1 
2 
0 

2 
1 
1 
2 

2 
1 
1 

Thiosulphuric .... 

Carbonic 

Sulphurous 

Hydrosulphuric. . . 

Phosphoric 

Arsenic 

2 
0 

0 

0 

Arsenous 

0 
1 
0 

0 

Nitrous 

1 

Silicic 

0 

Boric 

Chromic 

2 
2 
1 
1 
2 
1 
2 
3 

2 
2 

Oxalic      \ . 

2 

1  nearly 

1  nearly 

2  nearly 

1 
2 

2 

Acetic 

Butyric 

Succinic 

Lactic 

Tartaric   

Citric 

*  C.  N.,  47,  pp.  123,  185;  49,  pp.  32,  119.      J.  S.  C.  I.,  6,  p.  195. 
t  Concentrated  nitric  acid  sometimes  contains  oxides  of  nitrogen  producing 
on  dilution  nitrous  acid,  which  destroys  methyl  orange 

Digitized  by  VjOOQIC 


52 


IX.— VALUE  OF  NORMAL  SOLUTIONS  OF 
ACIDS  AND  BASES 

In  the  following  table  the  amount  of  each  chemical  compound  which  is 
equal  to  one  c.c.  of  a  normal  solution  is  given.  The  indicator  given  in  the  last 
column  or  an  indicator  belonging  to  the  same  class,  as  given  by  Thompson, 
must  be  used.  When  no  indicator  is  specified  any  one  of  the  three  classes 
of  indicators  may  be  used. 

For  fifth  or  tenth  normal  solutions  or  other  strengths  the  number  given 
in  the  table  must  be  multiplied  by  £  or  TV  or  the  number  expressing  in 
terms  of  normal  the  strength  of  the  solution  used.  If  the  amount  of  any 
chemical  compound  corresponding  to  100  c.c.  is  weighed  out  and  titrated 
with  a  normal  solution  the  number  of  c.c.  of  solution  used  will  be  equal  to 
the  percentage  of  the  constituent  titrated.  If  a  one  tenth  normal  solution  is 
used  only  one  tenth  of  this  amount  need  be  weighed  out. 


Substance. 


Acetic  acid 

Ammonia 

Ammonium 

chloride 

hydroxide 

nitrate 

sulphate 

Barium 

carbonate 

chloride 

hydroxide 

oxide 

Boric  acid 

Calcium 

carbonate 

chloride 

chloride 

hydroxide 

oxide 

Carbon  dioxide... 

Citric  acid 

Hydrobromic  acid 
Hydrochloric  acid 


Formula. 


H.C2H802.  . 

NH3 

NH4 

NH4C1 

NH4OH... 
NH4N03. . . 
(NH4)2S04. 

Ba 

BaC03.  .  .  i 
BaCl2.2H20 
Ba(OH)2.. 

BaO 

H3B03.... 

Ca 

CaC03 

CaCl2 

CaCl2.6H20 
Ca(OH)2. . . 

CaO 

C02 

H3C6H507.. 

HBr 

HC1 


Atomic 

or 

Molecular 

Weight. 


60.032 
17.034 
18.042 
53.502 
35.05 
80.052 
132.154 
137.37 
197.37 
244.322 
171.386 
153.37 
62.024 
40.07 
100.07 
110.99 
219.086 
74.086 
56.07 
44.00 
192.064 
80.928 
36.468 


Grams  Neutralized  by 
x  c.c.  Normal  Solution, 


Number.  Logarithm. 


.06003 
.01703 
.01804 
.05350 
.03505 
.08011 
.06608 
.06869 
.09869 
.12216 
.08570 
.07669 
.06202 
.02004 
.05004 
.05550 
.10954 
.03704 
.02804 
.04400 
.06402 
.08093 
.03647 


2.77838 
2.23132 
2.25624 
2.72835 
2.54469 
2.90370 
2.82007 
2.83689 
2.99427 
T.  08693 
2.93298 
2.88474 
2.79256 
2.30190 
2.69932 
2.74429 
T.  03957 
2.56876 
2.44778 
2.64345 
2.80633 
2.90811 
2.56194 


Indi- 
cator. 


P 

M.,L. 
M.,  L. 
M.,  L. 
M.,  L. 
M.,L. 
M.,  L. 


M. 


P. 
M. 


P. 


*  M.  -» Methyl  orange ;  L.  —  Litmus ;  P. = Phenolthalein. 
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Substance. 


Hydroiodic  acid. 

Lactic  acid 

Lead 

carbonate 

oxide 

Magnesium 

carbonate 

chloride 

oxide 

Nitric  acid 

oxide 

Nitrous  acid 
Nitrogen.  ....... 

Oxalic  acid 

ft  tt 

Phosphoric  acid 

u  tt 

Potassium 

bicarbonate . . 

bitartrate 

carbonate 

dichromate.  . . 

hydroxide.  .*. 

oxide 

tartrate 

tetroxalate.  . 
Sodium 

bicarbonate    . 

carbonate .  .  . 

diphosphate. 
it 

hydroxide 
oxide 

tetraborate . . 

tt 

triphosphate. 

Sulphur  trioxide 
Sulphuric  acid  . 
Tartaric  acid — 


Formula. 


HI 

H.C3H608. . . 

Pb 

PbC03 

PbO m. 

Mg...: 

MgCOs.' 

MgCl2 

MgO 

HN08 

NA 

HN02 

N 

H2C204 

H2C204.2H20 

H8P04 

HaPO, 

K 

KHCO, 

KHC4H4Oa. . 

K2C03 

K2Cr207 

KOH 

K20 

K2C4H408... 
KH3(C204)2. 
Na....  [2H20 
NaHC08. . . . 

Na2C03 

Na2HP04. . . 
Na^HPO,.. . . 
NaOH.[12H20 

NaaO 

Na2B407...  . 
Na2B4O7.10H2O 

Na3P04 

Na.PO, 

S03 

H2S04 

H2C4H4Oa... 


Molecular 

or 

Atomic 

Weight. 


Grams  Neutralized  by 
x  c.c.  Normal  Solution. 


127.928 
90.048 
207.10 
267.10 
223.10 
24.32 
84.32 
95.24 
40.32 
63.018 
108.02 
47.018 
14.01 
90.016 
126.048 
98.064 
98.064 
39.10 
100.108 
188.14 
138.20 
294.20 
56.108 
94.20 
226.232 
254.16 
23.00 
84.008 
106.00 
142.048 
358.24 
40.008 
62.00 
202.00 
382.16 
164.04 
164.04 
80.07 
98.086 
150.048 


Number.  Logarithm. 


.12793 
.09005 
. 10355 
. 13355 
.11155 
.01216 
.04216 
.04762 
.02016 
.06302 
.05401 
.04702 
.01401 
.04501 
.06302 
.09806 
.04903 
.03910 
.10011 
. 18814 
.06910 
.14710 
.05611 
.04710 
.11312 
.08472 
.02300 
.08401 
.05300 
.14205 
.35824 
.04001 
.03100 
.10100 
.19108 
.16404 
.08202 
.04004 
.04904 
.07502 


T. 10697 
2.95447 
1.01515 
1.12561 
1.04747 
2 .  08493 
2.62490 
2.67779 
2.30449 
2  79948 
2.73247 
2.67228 
2.14644 
2.65329 
2.79951 
2.99151 
2.69048 
2.59218 
T. 00048 
T. 27448 
2.83948 
T. 16761 
2.74904 
2.67302 
T.  05354 
2.92799 
2.36173 
2.92433 
2.72428 
T. 15244 
T. 55417 
2.60217 
2.49136 
T. 00432 
T. 28157 
T. 21495 
2.91392 
2.60249 
2.69053 
2.87520 


Indica- 
tor. 


P. 
M. 


M. 
M. 
M. 
M. 


M. 
P. 


M. 
P. 
M. 
P. 


M. 

M. 
P. 
P. 


P. 
P. 
M. 
P. 


P. 
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X.  — VALUE  OF   NORMAL  SOLUTIONS  OF 
OXIDIZING  AND  REDUCING  AGENTS 


Substance  Titrated. 


Name. 


Ammonium  oxalate. 

Antimony 

Arsenic 

Arsenous  acid 

oxide 

sulphide 

Barium  peroxide  — 

peroxide 

thiosulphate 

Bleaching  powder.. . 

Bromine 

Calcium 

carbonate 

oxide 

Chlorine 

Chromic  anhydride. . 

oxide 

Copper 

oxide 

sulphate 


Ferric  oxide 

Ferrous  oxide 

sulphate 

ammonium  sulphate. 


Hydrogen  peroxide . . 
Hydrogen  sulphide . . 

Iodine 

Iron 

Lead  peroxide 

Manganese  peroxide. 

Nitrous  acid 

Oxalic  acid 


Formula. 


(NH4)2C204 

Sb 

As 

h»abo,.\\\"  ! ! ! ! ! 
As^Os 

As,St 

BaOj 

Ba02.8H20 

BaS208.H20 

CaOCl* 

Br 

Ca 

CaCOa 

CaO 

CI 

CrOa 

Cr,Oa 

Cu 

CuO 

CuS04 

CuS04.5H20.... 

Fe,0, 

FeO 

FeS04.7H,0.... 
FeS04(NH4)sS04< 

6H20 

H202 

H2S 

I 


Fe 

Pb02 

MnOt...: 

HNOt 

H2C204 

H2C204.2H20. 


Atomic  or 

Molecular 

Weight 


124.084 

120.2 

74.96 

125.984 

197.04 

246.13 

169.37 

313.498 

267.526 

126.99 

79.92 

40.07 

100.07 

56.07 

35.46 

100.0 

152.0 

63.57 

79.57 

159.64 

249.72 

159.68 

71.84 

278.031 

392.16 
34.016 
34.086 

126.92 
55.84 

239.10 
86.93 
47.018 
90.016 

126.048 


z  c.c.  of  Normal 

Solution  is  Equal  to 

Grams. 


Number.     Logarithm. 


.06204 

.06010 

.03748 

.06299 

.04926 

.06153 

.08469 

.15675 

.26753 

.06349 

.07992 

.02004 

.05004 

.02804 

.03546 

.03333 

.02533 

.06357 

.0796 

.15964 

.24972 

.07984 

.0719 

.27803 


.01701 
.01704 
.12692 
.05584 
.11955 
.04346 
.04702 
.04501 
.06302 
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Substance  Titrated. 

Atomic  or 

Molecular 

Weight. 

1  c.c.  of  Normal 
Solution  is  Equal  to 
Grams. 

Name. 

Formula. 

Number. 

Logarithm. 

Potassium  acid  iodate, .  . 

KH(IO«)i 

389.94 
122.56 
194.2 
294.2 
368.30 
422.48 
214.02 
85.11 
138.56 
158.03 
254.16 
106.46 
303.90 
248.22 
189.92 
225.952 
119.0 

.03249 
.02043 
.06473 
.04903 
.36830 
.42248 
.03567 
.08511 
.01732 
.03160 
.063& 
.01774 
.30390 
.24822 
.09496 
.11298 
.0595 

2.51175 

chlorate 

KClOa 

2.31033 

chromate 

K,Cr04 

2.81111 

dichromate 

K,Cr207 

2.69046 

ferrocyanide 

K4Fe(CN)e 

K4Fe(CN)..3H20... 
KIO, 

1.56620 

"              cryst 

iodate 

1.62581 
2.55230 

nitrite 

KNO* 

2.92998 

perchlorate 

KCIO4 

2.23855 

permanganate 

KMn04 

2.49969 

tetroxalate 

KH8(C,04)2.2H20.. 
NaClOa 

2.80305 

Sodium  chlorate 

2.24895 

ferrocyanide 

Na4Fe(CN)8 

Na,S20,.5H20 

SnCU 

1.48273 

thiosulphate 

1.39484 

Stannous  chloride 

2.97754 

tt 

SnCl2.2H20 

Sn 

1.05300 

Tin... 

2.77452 
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XI.  — VALUE  OF  NORMAL  SOLUTIONS  OF 
PRECIPITATION  REAGENTS 


Substance  Titrated. 

Atomic  or 

Molecular 

Weight. 

1  ex.  of  Normal 

Solution  is  Equal  to 

Grams. 

Name. 

Formula. 

Number. 

Logarithm. 

Ammonium 

sulphocyanate 

NH4CNS 

76.12 

141.98 

229.92 

125.98 

197.92 

79.92 

44.00 

36.46 

63.57 

79.57 

159.64 

249.72 

26.01 

80.928 

36.468 

27.018 

127.928 

126.92 

119.02 

74.56 

65.11 

166.03 

110.27 

97.18 

107.88 

169.89 

102.92 

58.46 

49.01 

149.92 

78.07 

65.37 

81.37 

161.44 

287.55 

.07612 

.04733 

.03832 

.04199 

.03299 

.07992 

.02200 

.03546 

.06357 

.07957 

.15964 

.24972 

.02601 

.08093 

.03647 

.02702 

.12793 

.12692 

.11902 

.07456 

.06511 

.16603 

.05513 

.09718 

.10788 

.16989 

.10292 

.05846 

.04901 

.14992 

.03903 

.0327 

.0407 

.08072 

.14377 

2.88150 

Arsenic  acid 

H8As04 

2.67514 

oxide 

As2Ofc 

2.58343 

Arsenous  acid 

HsAsOs........    .    . 

2.62315 

oxide 

AS2O3 

2.51838 

Bromine , 

Br 

2.90266 

Carbon  dioxide 

C02 ..... 

2.34242 

Chlorine 

CI . 

2.54974 

Copper 

Cu.... 

2.80325 

oxide 

CuO..   ....   . .. 

2.90075 

sulphate 

CuS04 

1.20314 

n 

CuS04.5H20 

CN 

1.39745 

Cyanogen 

2.41514 

Hydrobromic  acid 

HBr 

2.90811 

Hydrochloric  acid 

HC1 

2.56194 

Hydrocyanic  acid 

HCN 

2.43169 

Hydroiodic  acid 

HI 

1.10697 

Inriinft 

I 

1.10353 

Potassium  bromide 

KBr 

1.07562 

chloride 

KC1 

2.87251 

cyanide 

KCN 

2.81365 

iodide 

KI .... 

1.22019 

sulphide 

K2S 

2.74139 

sulphocyanate 

Silver 

KCNS 

2.98758 

Ag... 

1.03294 

nitrate 

AgNOj .    . 

1.23017 

Sodium  bromide 

NaBr 

1.01250 

chloride 

NaCl 

2.76686 

cyanide 

NaCN .... 

2.69029 

iodide 

Nal 

1.17586 

sulphide 

Na2S 

2.59140 

Zinc 

Zn 

2.51455 

oxide 

ZnO 

2.60959 

sulphate 

ZnS04 

2.90698 

n 

ZnS04.7H20 

1.15767 
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XII.  —  PHYSICAL  AND  CHEMICAL  CONSTANTS 

OF  OILS.      By  Albert  F.  Seeker 


Name. 


°C. 


Specific 
Gravity.* 


Solidifying 
Point,  °C. 


Henner 
Value. 


Almond 

Beech  nut 

Black  mustard 

Candlenut 

Castor 

Cherry  laurel 

Cocoanut 

Cod  liver 

Corn  (Maize) 

Cottonseed 

Croton 

Fir  seed 

Grape  seed 

Hazel  nut 

Hemp  seed 

Herring 

Lard  oil 

Linseed   

Menhaden 

Neat's  foot 

Olive 

Olive  kernel 

Palm 

Palm  nut 

Peach  kernel 

Peanut  (Arachis) 

Poppy  seed 

Porpoise  (body  oil) 

Porpoise  (jaw  oil) 

Pumpkin  seed.  .• 

Rape  (Colza) 

Safflower 

Sardine 

Seal 

Sesame 

Shark  liver  (Arctic) 

Soja  bean 

Sperm  oil [nose) 

Sperm  Oil,  Arctic  (Bottle- 
Sunflower '. 

Tung  (Chinese  Wood  oil) 

Walnut  (Nut) 

Whale 

White  Mustard 


15° 

15° 

15° 

15.5* 

15. 5C 

15° 

40° 

15° 

15. 5< 

15° 

15° 

15° 

15° 

15° 

15° 

15. 5* 

15. 5< 

15° 

15. 5< 

15° 

15. 5< 

15° 

15° 

40° 

15° 

15.5* 

15.5* 

15° 

15° 

15° 

15.5°J 

15. 5' 

15° 

15° 

15.5' 

15° 

15° 

15° 

15° 

15° 

15° 

15° 

15.5* 

15.5* 


0.9175-0.9195 

0.9200-0.9225 

0.916-0.920 

0.920-0.926 

0.9600-0.9679 

0.9230 

0.9115 

0.9210-0.9280 

0.9213-0.9250 

0.9220-0.9250 

0.9375-0.9428 

0.9215-0.9285 

0.9350-0.9260 

0.9146-0.9170 

0.9255-0.9280 

0.9202-0.9390 

0.9148-0.9175 

0.9310-0.9380 

0.927-0.933 

0.9133-0.9174 

0.9140-0. 9180 

0.9184-0.9191 

0.9210-0.9470 

0.9119 

0.9180-0.9215 

0.9110-0.9220 

0.9240-0. 9270 

0.9258-0.9350 

0.9258 

0.920-0.925 

0.9132-0.9168 

0.9251-0.9280 

0.9274-0.9330 

0.9155-0.9263 

0.9210-0.9244 

0.9163-0.9290 

0.924-0.929 

0.8781-0.8835 

0.8764 

0.9240-0.9258 

0.9360-0.9432 

0.9250-0.9260 

0.922-0.926 

0.914-0.916 


-10  to  -20 

-17 

-17 

below -18 

-10  to  -18 

-19  to  -20 

22-14 

0  to-10 

-10  to  ^15 

-1  to  0 

-16 

-18  to  -30 

-10  to  -13 

-10  to  -20 

-27 


96.2 
95.2 
95.1 
95.5 


88.6-90 
95.3-97.5 
93-96 
95-96 
89.0 


92 
95.6 


-4  to +10 

-17  to -27 

-4 

0  to  1.5 

-6  to  2 


95.6 
96.2 
95.5 


95 


20.5  to  24 
below  -20 
-3  to  +3 
-18 
-16 


91-95 

87.6-96 


-15.5 

-2  to  -10 

-13  to-  18 


-2  to  -3 
-5 


-15  to  8 
15.5 


95.8 

95.2 

85.5 

70.2 

96.2 

95.1 

95.4 

95-97 

95.45 

95.7 

86.9 

94-96 


-18.5 
below  —17 
-15  to  -27 
below— 2 
—  8  to  —16 


95.0 
96.2 
95.4 
93.5 
96.2 


*  Water  at  15.5°  -  1, 
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CHEMICAL  ANNUAL 


Name. 


Almond 

Beech  nut 

Black  mustard 

Candlenut 

Castor 

Cherry  laurel 

Cocoanut 

Cod  liver 

Corn  (Maize) 

Cottonseed 

Croton 

Fir  seed 

Grape  seed 

Hazel  nut 

Hemp  seed 

Herring 

Lard  oil 

Linseed 

Menhaden 

Neat's  foot 

Olive.... 

Olive  kernel 

Palm 

Palm  nut 

Peach  kernal 

Peanut  (Arachis) 

Poppy  seed 

Porpoise  (body  oil) 

Porpoise  (jaw  oil) 

Pumpkin  seed 

Rape  (Colza) 

Safflower 

Sardine 

Seal •. 

Sesame 

Shark  liver  (Arctic) 

Soja  bean 

Sperm  oil [nose) 

Sperm  oil,  Arctic  (Bottle- 
Sunflower 

Tung  (Chinese  Wood  oil) 

Walnut  (Nut) 

Whale 

White  Mustard 


Saponifica- 
tion Value. 


189-195 

191-196 

174-176 

189-195 

177-186 

194 

246-268 

182-189 

188-193 

191-195 

210-215 

191.3 

178.5 

192 

192.5 

167-194 

195-198 

190-195 

189-193 

192-197 

189-196 

183 

196-205 

242-250 

189-193 

186-197 

189-197 

195-224.8 

254^-272 

188.4-195 

167-179 

186.6-193 

189-193 

189-196 

188-193 

161-188 

190-200 

12&-147 

123-135.9 

188-194 

190-197 

195 

188-194 

170-176 


Iodine 
Value. 


93-104 
111-120 

96-117 
153-164 

83-88.5 
108.9 

8-12? 
135-168(181) 
113-129 
106-115 
102-107 
119.5 
96 

83-90 
148-160 
123.5-142 
65-80 
171-201 
139-173 
66-73.2 
77.5-91 
82-87 
51.5-57 

10-17 

93-109 

85-103  < 
13S-157.5 
110-120 

22-50 
121-130 

93-104 
129.8-150 
160-193 
127-159 
103-114 
114-143.5 
121-139 

81-90 

67-82.1 
119-135 
150-165 
142-152 
110-128 

92-97 


Bfaamene 
Number. 


51-54 

64 

43 


25 


46-47 

44.5 

21 

102-113 

74-86 

55-77 


15.5 

25 

15 


40 

15 

15.5 

15.5 

27 


98. 
53 
36 
97 


40-47 
103-126 


47-58.5 
35-52 


42.5 
44-67 
71-88 
50 


50-67 


61-68.5 


59-61 
51 

41-47 
60-75 


103 
44-49 


°C. 


15.5 

15 

25 

15 

15.5 

25 

60 

60 

25 

15.5 

15.5 

25 


25 

15.5 

40 

20 

25 

15.5 


15.5 
15.5 


25 
19 
40 

25 
40 


Refractive 
Index. 


1.4685-1.4693 


.4740-1.4770 

.4760 

.4799-1.4803 


4481-1.4497 
4790-1.4822 
4760-1.4768 
4737-1.4757 
4757-1.4768 


.4702-1 

.4820-1 

.4787 

.4695-1 

.4703-1 

.4682-1 

.4510 

.4431 

.4697-1 

.4707-1 

.4766-1 

.4677 


4720 
4852 

4708 
4718 
4688 


4705 
4731 

4774 


.4724-1.4738 

.4720-1.4752 

.4693 

.4802-1.4808 

.4741 

.4748-1.4762 


.4760-1.4775 
.4665-1.4672 


4736 

.503 

.4690 

.4723 

.4649 
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^ 


Name. 


Acid  Value. 


%  Unsaponifl- 
ablc  Hatter. 


Other  Values. 


Almond 

Black  mustard . 
Candlenut .... 
Castor 

Cocoanut 

Cod  liver 

Corn  (Maize) . . 
Cottonseed. . . . 

Croton 


1.5 

1.36-7.35 
8.1      . 
0.14-14.61 

5-50 

0.36-25 

1.7-20.6 

0.0 


0.76 


0.54-9.87 
1.35-2.86 
0.73-1.64 

0.55 


Acl.  V.  15&-156* 
R.M.  6.8-8.4 
P.V.  12-18 

Acl.  V.  4-8 


Grape  seed 

Hazel  nut 

Hemp  seed 

Herring 

Lard  oil 

Linseed 

Menhaden 

Neat's  foot 

Olive 

Olive  kernel 

Palm 

Palm  nut 

Peanut  (Arachis) 

Poppy  seed 

Porpoise  (body  oil) 

Porpoise  (jaw  oil) 

Rape  (Colza) 

Safflower 

Sardine 

Seal 

Sesame 

Shark  liver  (Arctic) 

Sperm  oil 

Sperm  oil,  Arctic  (Bottlenose) 

Sunflower 

Tung  (Chinese  Wood  oil) 

Whale 

White  Mustard 


16.2 


Acl.  V.  7.6-18 
(R.M.  12-13.6 
|  Acl.  V.  20-39 
Acl.  V.  144.5 


1.8-44 


0.5 

1.08 

0.99-10.7 


0.8-8.4 
3-11.6 


0.42-1.9 
1.6-6.7 


Acl.  V.  22.0 


1.9-50 

2-3.5 
24-200 
8.4 

1.2-32 
0.7-11.0 
1.2 
5.0 

1.4-13.2 

0.33-20 

4-25 

1.9-40 

0.2-46 

3-7 
13.2 


0.46-1.0 


R.M.  0.7-1.9 
R.M.  5-6.8 


0.54-0.94 

0.43 

3.7 

16.4 

0.5&-1.0 


R.  No.  23.5 
R.  No.  47.8-65 


11.2 
7.6-12 
0.5-37 

5.4 


0.5-1.4 
0.38-1.4 
0.95-1.32 
5.46-10.2 

37-41 
31.7-42.6 
0.31 
0.44 
0.92-3.72 


Acl.  V.  16.1 
Acl.  V.  33-34 


M.  Pt. 


25.5-25.7 
23.5-26.5 


tAcl.V.  11.6-17.2 


Polarizes  (200  mm.)  +21 . 9  to  +  28°V.       f  Old  oil  has  acetyl  value  at  23. 

Acl.  V.  —  Acetyl  Value.  R.  No.  =  Reichert  Value. 

R.M.     -  Reichert-Meissl  Value.  M.  Pt.  -  Melting  Point. 

P.V.  —  Polenske  Value. 
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CHEMICAL  ANNUAL 


Name. 


Almond 

Beech  nut 

Black  mustard . 

Candlenut 

Castor 

Cherry  laurel  . . 

Cocoanut 

Cod  liver 

Corn  (Maize)  . . 
Cottonseed .... 

Croton 

Fir  seed 


Grape^eed 

Hazel  nut 

Hemp  seed 

Herring 

Lard  oil 

Linseed 

Neat's  foot 

Olive 

Palm 

Palm  nut 

Peach  kernel 

Peanut  ( Arachis) 

Poppy  seed 

Porpoise  (body  oil) 

Pumpkin  seed 

Rape  (Colza) 

Safflower 

Sardine 

Seal 

Sesame 

Soja  bean 

Sperm  oil [nose) 

Sperm    oil,    Arctic   (Bottle- 
Sunflower  

Tung  (Chinese  Wood  oil) . . . 

Walnut  (Nut) 

Whale 

White  Mustard 


Mixed  Fatty  Acids. 


Melting         Acid 
Point,  °C.     Value. 


13-14 
23-24 
16 

20-21 
13 

20-22 
25-27 
21-25 
17-23 
34r40 
18.6-19 
16-19 
24 

17-24 
18-19 


33.2-38 
17-24 

28.5-30 

19.2-31 
47-50 

25-28.5 
10-18 
26-36 
20-25. 


197 


28-29 

17-22 

17 

28-36 

22-33 

26-32 

22-31 

13.3 

10.3-10 
22-24 
31-43 
16-20 

14-27.0 
15-16 


.8 


196-207 


187.1 


192.1 


258-273 

204-207 

198.4 

202-208 

201 

187A 
200.6 


178.5 


193-198 

204-207 

258-264 

200.9 

201.6 

199 

207 

197 

185 

199 

177-185 

193.2 

200.4 

198 

23.6 


201.6 

189-198 

200.2 


185.8 


Iodine 
Value . 


Other  Values. 


93-96.5 
114 
109.6 


87-93 
112.1 
8.4-9.3 
130.5-170 
113-126 
111-115 
111.5 
121.5 
99 
91.3-97.6 
141 


179-192 
62-76 
8&-90 
53.3 
12.0 
94-101 
96-103 
139 
126 
133.6 
99-106 
148 


110-116 
115-140 
83.2-85.6 

82.7 
124-134 
144-159 
150 
131.2 

95.3 


R.I.  (60°)  1.4461 


R.I.  (60°)  1.4546 


R.I.  (60°)  1.4295 
R.I.  (60°)  1.4521 


R.I.  (60°)  1.4460 
S.P.  16.7-19 


R.I.  (60°)  1.4546 


R.I.  (60°)  1.4410 
Titer  36-45.5 
R.I.  (60°)  1.4!310 


R.I.  (60°)  1.4461 
R.I.  (60°)  1.4506 
R.I.  (25°)  1.4622 


R.I.  (60°)  1.4991 
Titer  16°  C. 


R.I.  (60°)  1.4461 


F.A.  60-64% 
F.A.  61-65% 
R.I.  (60°)  1.4531 


R.I.  =  Refractive  Index.     S.P. 


=  Solidifying  Point.     F.A.  =  Fatty  Acids. 
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XIII.  —  PHYSICAL  AND  CHEMICAL    CONSTANTS 
OF   FATS   AND   WAXES 

By  Albert  F.  Seeker 


Name. 


Specific 
Gravity.  • 


Solidifying 
Point,  °C. 


Hehner 
Value. 


Saponifica- 
tion Value. 


Beef  marrow 

Beef  tallow 

Beeswax 

Bone  fat 

Butter  fat 

Carnauba  wax 

Chicken  fat 

Chinese  wax  (insect  wax) 

Cocoa  butter 

Cottonseed  Stearine .... 

Dog  fat 

Goose  (domestic) 

Goose  (wild) 

Hare  fat 

Horse  fat 

Human  fat 

Japan  wax 

Lard 

Laurel  oil 

Mutton  tallow 

Myrtle  wax 

Nutmeg    butter    (Mace 
butter) 

Rabbit  fat  (tame) 

Rabbit  fat  (wild) 

Spermaceti 

Vegetable  tallow  (Chin.) 
Wool  fat  (purified) 


15 
15 
15 
15 
40 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
25 
15 
100 
15 
15 
15 
15 

15 
15 
15 
15 
17 


0.9311-0.9380 

0.943-0.952 

0.958-0.970 

0.914-0.916 

0.904-0.908 

0.990-0.999 

0.9241 

0.926-0.970 

0.9500-0.9760 

0.9188-0.9230 

0.9229 

0.9274-0.9227 

0.9158 

0.9288-0.9397 

0.916-0.922 

0.9033 

0.9700-0.9800 

0.859-0.864 

0.9332 

0.937-0.952 

0.995 

0.945-0.996 

0.9342 

0.9393 

0.905-0.960 

0.9180-0.9186 

0.9322-0.9449 


31-29 
27-38 
60.5-62. 
15-17 
20-23 
80-87 
21-27 
80.5-81 
21.5-23 
16-22 
20-26 
18-20 
18-20 
17-23 
20-45 
15 
48.5-53 
27.1-29. 
25 

32-41 
39-43 
41-42 

22-24 
17-22 
42-47 
27-31 
38-40 


95.6 


86.5-89.8 


94.6 
95.9 
95 
95 


95.4 
95-96 


90.6 
93-96 


95.5 


95.5 


93 
91 


196-199 
193.2-200 

90-102 
190.9 
216-233 

79-95 
193.5 

78-93 
192-202 
195 
195.4 
193.1 
196 

198-206 
195-200 
193-200 
210-222 
193-200 
197.9 
192-195.2 
206-217 
154-191 

202.6 
199.3 
123-135 
198-206 
84-127 


*  Water  at  15.5°=  1. 
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XIII.  —  Physical  and  Chemical  Constants  op  Fats 
and  Waxes  —  (Continued) 


Name. 

Iodine 
Value. 

o 

c. 

Refractive 
Index. 

Acid 
Value. 

%  Unsaponi- 

flable 

Matter. 

Beef  marrow 

39-55.4 

35-46 
7.9-13.8 

46-55.8 

26-38 
13.5 

58-77 
1.4 

32-41 

90-103 
58.5(41-83) 

58-71 
99.6 

81-119 

71-86 

57-73 
5-12 

50-70 

68-80 

35-46 
1-10.7 

40-52 

67.6 
99.8 
3.8-9.5f 

28-50 

15-18 

1.6 

3.5-50 
16.8-21.2 
29.6-53 
0.45-35.4 

4-7 
1.2 
traces 

1.1-1.88 

Beef  tallow 

40 
75 

25 

84 

1.4586 
1.4398-1.4451 

1.4590-1.4620 
1.4520-1.4541 

Beeswax 

52-55* 

Bone  fat 

0.5-1.8 

Butter  fat 

0.33-0  56 

Carnauba  wax 

55* 

Chicken  fat 

Chinese  wax  (insect  wax) 
Cocoa  butter 

60 

1.4496 

Cottonseed  Stearine 

Dog  fat 

1.79 
0.59 
0.86 
2.73 
0.0-2.44 

Goose  (domestic) 

Goose  (wild) 

40 

1.4593-1.4596 

Hare  fat 

40 
40 

65 
40 

1.4586 
1.4603-1.4717 

Horse  fat 

Human  fat 

Japan  wax 

1.4477-1.4492 
1.4584-1.4601 

7.33 

0.54-1.28 
26.3 
1.7-14.0 
3-4.4 
17-44.8 

6.2 
7.2 

0.5-1.35f 
2.2-7.5 

1.1-1.63 

Lard 

0.23 

Laurel  oil 

Mutton  tallow 

60 

1.4510 

Myrtle  wax 

Nutmeg     butter     (Mace 
butter) 

Rabbit  fat  (tame) 

Rabbit  fat  (wild) 

Spermaceti. 

40 
40 

1.4700-1.4812 
1.4586 

51.5* 

Vegetable  tallow  (Chinese) 
Wool  fat 

40 

1.4781-1.4822 

43.1-51.8* 

*  Plus  Alcohols. 

f  Commercial  Samples. 
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Fats 


Name. 


Beef  marrow . 
Beef  tallow. . . 


Beeswax 

Bone  fat , 

Butter  fat 

Chicken  fat 

Cocoa  butter 

Cottonseed  Stearine . 

Dog  fat 

Goose  (domestic)  . . 
Goose  (wild) 

Hare  fat 

Horse  fat 

Human  fat 

Japan  wax 

Lard 


Laurel  oil 

Mutton  tallow. 


Other  Values. 


E.V.  72-78. 

R.V.3.5-4.2 
Acl.V.  11.3 

R.M.20.0-33 

P.V.I.  3-3. 5 
R.  No.  1.0 

M.  Pt.  28-33 

M.  Pt.  30-40 


R.  No.  0.98 
R.M.  0.2-O.3 

R^No.  1.59 

M.  Pt.  35-43 

[31.2 

Acl.  V.  27- 

Acl.  V.  2.6 

R.  No.  1.6 


Myrtle  wax .  [butter) 
Nutmeg  butter  (Mace 

Rabbit  fat  (tame) . 

Rabbit  fat  (wild) . 

Spermaceti 

Vegetable    tallow 
(Chinese) 

Wool  fat 


Mixed  Fatty  Acids. 


Melting 
Point,  °C. 


•44-46 
43-44 


204.5 
197.2 


30 

38-40 

38-40 

48-52 

27-45 
39-40. 
35-41 
34-40 

44-47 

37.5-42 
35.5 
56-62 

40-47 


200 
210-233 
200.8 
190-198 


R.M.  1-4.2 

R.  No.  2.8-5.6 

R.  No.  0.7 
Acl.  V.  2.63 
M.  Pt.  36-46 

Acl.V.  109-123 
R.M.  8 


46-54 

47.5 
42.5 

40-42 

39-41 


Acid 
Value. 


44-56 
41.3 


199.2 
202.4 
196.4 

209.0 
202.6 


213.7 
201.8 


210 


230.9 


218.1 
209.5 


39-57 


41.8 


182-208 


Iodine 
Value. 


...[46.2 
Titer  37.9- 


55.7-57. 

28-31 
64.6 

33-39 

94 
50.2 
65.3 
65.1 

88-98 

72-87 
64 


R.I.   (60°) 

1.437 

Acl. V.  45.2 

R.I.  (60°) 

1.4220 

Titer  42-44 


64 

81.8 
34.8 


64.4 
101.1 


30-39 


Other 

Values. 


R.I.  (40°) 
1.4495 
Titer  33.7 


;R.I.  (60°) 
1   1.4395 
Titer  15.1 
Titer  40.15; 
48.02 


Titer  35.9 
R.I.  (40°) 
1.4495 


17 


E.V.  =  Ether  Value  =  Saponification  Value  minus  Acid  Value. 

R.V.  =  Ratio  Value  =  Ether  Value  divided  by  Acid  Value. 
Acl.  V.  =  Acetyl  Value.  M.  Pt.  =  Melting  Point. 

R.M.  =  Reichert-Meissl  Value.  R.I.  =  Refractive  Index. 

R.  No.  =  Reichert  Value.  P.V.  —  Polenske  Valu* 
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XIV.— PHYSICAL  CONSTANTS  OF  LUBRICATING 

OILS 

Lewkowitsch 


Oil. 


Specific 
Gravity. 


Viscosity  by 

Redwood's  Viscosi- 

meter.    Standard  for 

Viscosity;  Sperm  Oil 

at  700  C=ioo. 


Flash 
Point. 
Close 
Test. 


Cold 
Test. 


Refined  Mineral  Oils 

Scotch 

Scotch 

Scotch 

American   

American   

American   

American  

Russian 

Russian 

Russian 

Russian 

Southern  Sperm  Oil   

Arctic  Sperm  Oil 

White  Whale  Oil 

Neat's  Foot  Oil     

Lard  Oil   

Olive  Oil 

Rape  Oil,  East  India,  refined 
Rape  Oil,  Black  Sea,  refined 

Cottonseed  Oil,  refined 

Castor  Oil 


6o°F. 

0.890-0 

0.885-0 

0.875-0 

0.915-0 

0.905-0 

0.885-0 

0.875-0 

0.910-0 

0.905-0 

0.895-0 

0.895-0 

0.8807 

0.8804 

0.9207 

0.9178 

0.9172 

0.9167 

0.916 

0.9209 

0.9235 

0.963 


895 
890 
880 
920 
910 
890 
880 
915 
912 
900 
900 


7o°F. 

100-130 
75-100 
50-60 

400-425 

200-225 

75-100 

65-75 

1200-1500 

700-800 

220-250 

125-175 

100.1 

105.3 

187.7 

247 

223.2 

213.2 

250.4 

226.9 

190.4 
2500 


120°  F. 

40-50 
35-40 
25-30 
90-100 
55-65 
35-40 
30-35 
200-250 
125-150 
60-65 

45.4 
47.2 
71.3 
82.4 
79.4 
75.0 
88.1 
78.8 
69.8 
390 


°F. 

320-350 

300-325 

300-325 

375-425 

350-400 

325-350 

325-350 

400-425 

350-375 

325-350 

300-325 

457.5 

446.2 

476.0 

470.3 

493.9 

437.5 

478.6 

465.4 

523 

487 


°F. 

32 
32 
32 
32 
32 
32 
32 
25 
25 
15 
10 
41.7 
39.2 
27.2 
34.4 
39.6 
27 
26.4 
27 
30 
0 
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CHEMICAL  ANNUAL 
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XVI.  —  TEMPERATUEE  CORRECTION  FOR  RE- 
FRACTIVE INDICES  OF  OILS 

Bui.  No.  77,  U.  S.  Dept.  Agr. 


Substance. 

Correction 
for  i°C. 

Substance. 

Correction 
for  i°  C. 

Black  mustard  oil .  . 
Corn  oil 

0.000361 
0.000366 
0.000368 
0.000368 
0.000360 
0.000365 

Peanut  oil 

Poppyseed  oil 

Rape  oil 

0.000366 
0 . 000369 

Cottonseed  oil 

0.000364 

Lard  oil 

Sesame  oil 

Sunflower  oil 

0 . 000370 

Mustard  oil 

Olive  oil 

0.000368 

XVII.  — TEMPERATURE    CORRECTION    FOR 
SPECIFIC  GRAVITY  OF  OILS  AND  FATS 


Allen,  Com.  Org.  Anal. 


Substance. 

Correction 
for  i°  C. 

Substance. 

Correction 
for  i°  C. 

Butter  fat 

0.000617 
0.000717 
0.000642 
0.000646 
0.000629 
0.000650 
0.000658 

Olive  oil  .  ^ 

0.000629 

Cocoa  butter. 

Cocoanut  oil 

Cod-liver  oil 

Palm  nut  oil 

Peanut  oil 

Rape  oil 

0.000657 
0.000655 
0.000620 

Cottonseed  oil 

Lard 

Sesame  oil 

Tallow 

0.000624 
0.000675 

Lard  oil 

Whale  oil           

0.Q00697 

XVHL  —  CONVERSION   OF   ACID   VALUE  INTO 
OLEIC   ACID 

By  Albert  F.  Seeker 


Acid  Value. 

Oleic  Acid, 
Per  cent. 

Acid  Value. 

Oleic  Acid, 
Per  cent. 

1 

0.5027 
1.0054 
1.5081 
2.0108 
2.5135 

6 

3.0162 

2 

7 

3.5189 

3 

8 

4.0216 

4 

9 r. 

4 . 5243 

5 
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CHEMICAL  ANNUAL 


XIX.— TABLE  FOR  CALCULATING  THE  SPECIFIC 
GRAVITY  OF  OILS  AT  15.5°* 

C.  H.  Weight,  Jour.  Soc.  Chem.  Ind.,  26,  513. 
Example:  A  -  sp.  gr.  at  20°.    A  X  1.00319  =  ep.  gr.  at  15.5°  C. 


Tem- 
pera- 
ture. 

Factor. 

Tem- 
pera- 
ture. 

Factor. 

Tem- 
pera- 
ture. 

Factor. 

Tem- 
pera- 
ture. 

Factor. 

10 
11 
12 
13 

1 

14 
15 
16 
17 

1 

18 
19' 
20 
21 

1.00177 
1.00248 
1.00319 
1.00391 

22 
23 
24 
25 

1.00462 
1.00534 
1.00605 
1.00677 

1.00389 
1 

1.00106 
1 

1.00318 
1 

1.00035 
1.0035 

1.00106 

1.00248 
1 

1.00177 

XX  — POLENSKE  VALUE  OF  BUTTER  FAT 

Zeit.     Nahrungs  und  Genussm.,  7;  273  and  15,  193. 

E.  Polenske  M.  Fritzsche  (Dutch  Butter) 


Reichert- 
Meissl 
Value. 

Polenske 
Value. 

Maximum 
Limit. 

Reichert- 
Meissl 
Value. 

Polenske 
Value. 

Maximum 
Limit. 

20-21 

1.3-1.7 

2.1 

24-25 

1.6-1.7 

2.0 

21-22 

1.4-1.8 

2.2 

25-26 

1.7-1.8 

2.2 

22-23 

1.5-1.9 

2.3 

26-27 

1.8-1.9 

2.4 

24r-25 

1.7-1.8 

2.3 

27-28 

1.9-2.0 

2.7 

25-26 

1.8-1.9 

2.4 

28-29 

2.0-2.2 

2.8 

26-27 

1.9-2.0 

2.5 

29-30 

2.2-2.4 

3.0 

27-28 

2.0-2.2 

2.7 

30-31 

2.4-2.5 

3.2 

28-29 

2.2-2.5 

3.0 

31-32 

2.4-2.5 

3.2 

29-30 

2.5-3.0 

3.5 

32-33 

2.5-2.7 

3.4 

33-34 

2.5-2.7 

3  4 

*  These  factors  may  be  used  for  the  common  fats  and  oils  and  are  accurate 
enough  for  all  except  the  most  accurate  work. 
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XXI.— CONVERSION  OF  BUTYRO-REFRACT- 

OMETER  READINGS  TO  INDICES  OF 

REFRACTION. 

By  Albert  F.  Seeker 


Index  of 
Refraction. 


.4220 
.4228 
.4236 
.4244 
.4252 
.4260 
.4268 
.4276 
.4284 
.4292 
.4300 
.4308 
.4316 
.4324 
.4331 
.4339 
.4347 
.4354 
.4362 
.4370 
.4377 
.4385 
.4392 
.4400 
.4408 
.4415 
.4423 
.4430 
.4438 
.4445 
.4452 
.4460 
.4467 
.4474 


Butyro-R. 
Reading. 


34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47, 

48. 

49. 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 


Index  of 
Refraction. 


.4481 
.4488 
.4495 
.4502 
.4510 
.4517 
.4524 
.4531 
.4538 
.4545 
.4552 
.4559 
.4566 
.4573 
.4580 
.4587 
.4593 
.4600 
.4607 
.4613 
.4620 
.4626 
.4633 
.4640 
.4646 
.4653 
.4659 
.4666 
.4672 
.4679 
.4685 
.4691 
.4698 
.4704 


it 


Butyro-R. 
Reading. 


68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 


Index  of 
Refraction. 


4710 
4717 
4723 
4729 
4736 
4742 
4748 
4754 
4760 
4766 
4772 
4778 
4783 
4789 
4795 
4801 
4807 
4812 
4818 
4824 
4829 
4835 
4.840 
4846 
4851 
4857 
4862 
4868 
4873 
4879 
4884 
4890 
4895 
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XXII.  —  REDUCTION  OF  GAS.    VOLUMES  TO  0° 
AND  760  MM. 

i 


Volume  at  0°  and  750  mm 


.-.(. 


-)and(P-p). 


V760  (1  +  .00367  t)j 
v  =  observed  volume  of  gas 
t  =  observed  temperature  of  gas  in  degrees  Centigrade 
P=  observed  barometric  pressure,  corrected,  in  millimeters 
p  =  tension  of  aqueous  vapor  in  millimeters 
The  logarithm  of  the  volume  at  0°  and  76  mm.  is  obtained  by  adding  the 

logs  of  v  and  [  •— — — J  and  (P—p). 

\760  (1  +  .00367  t))  yJ 


aQ.\ 

Logarithm  of 

i 

760(1 +-0036  7*) 

a*  ,  i 

Ugh 

3  »  a 

1  °c. 

Logarithm  of 

fig 

Sr  3  * 

°C. 

Logarithm  of 

i 

(3*    . 

fig 

IM 

760(1 +.003  &7t> 

76o(  i-Koo367t) 

,§!* 

mm. 

mm. 

mm. 

0. 

3.11919 

4.60 

5.8 

3.11004 

6.90 

11.6 

3.10108 

10.21 

0.2 

3.11887 

4.65 

6.0 

3.10973 

7.00 

11.8 

3.10178 

10.34 

0.4 

3.11855 

4.71 

6.2 

3.10942 

7.09 

12.0 

3.10047 

10.48 

0.6 

3.11824 

4.78 

6.4 

3.10911 

7.19 

12.2 

3.10017 

10.62 

0.8 

3.11792 

4.85 

6.6 

3.10880 

7.29 

12.4 

3.09986 

10.76 

1.0 

3.11760 

4.92 

6.8 

3.10848 

7.39 

12.6 

3.09956 

10.90 

1.2 

3.11728 

4.99 

7.0 

3.10818 

7.49 

12.8 

3.09925 

11.04 

1.4 

3.11696 

5.06 

7.2 

3.10786 

7.60 

13.0 

3.09895 

11.19 

1.6 

3.11665 

5.14 

7.4 

3.10755 

7.70 

13.2 

3.09864 

11.33 

1.8 

3.11633 

5.21 

7.6 

3.10724 

7.81 

13.4 

3.09834 

11.48 

2.0 

3.11601 

5.29 

7.8 

3.10693 

7.91 

13.6 

3.09804 

11.63 

2.2 

3.11570 

5.36 

8.0 

3.10662 

8.02 

13.8 

3.09773 

11.78 

2.4 

3.11538 

5.44 

8.2 

3.10631 

8.13 

14.0 

3.09743 

11.94 

2.6 

3.11507 

5.52 

8.4 

3.10600 

8.24 

14.2 

3.09713 

12.09 

2.8 

3.11475 

5.60 

8.6 

3.10570 

8.36 

14.4 

3.09682 

12.25 

3.0 

3.11443 

5.68 

8.8 

3.10538 

8.47 

14.6 

3.09652 

12.41 

3.2 

3.11412 

5.76 

9.0 

3.10508 

8.58 

14.8 

3.09622 

12.57 

3.4 

3.11380 

5.84 

9.2 

3.10477 

8.70 

15.0 

3.09592 

12.73 

3.6 

3.11349 

5.92 

9.4 

3.10446 

8.82 

15.2 

3.09561 

12.89 

3.8 

3.11317 

6.00 

9.6 

3.10415 

8.94 

15.4 

3.09531 

13.06 

4.0 

3.11286 

6.09 

9.8 

3.10384 

9.06 

15.6 

3.09501 

13.23 

4.2 

3.11255 

6.47 

10.0 

3.10354 

9.18 

15.8 

3.09471 

13.39 

4.4 

3.11223 

6.26 

10.2 

3.10323 

9.30 

16.0 

3.09441 

13.57 

4.6 

3.11192 

6.35 

10.4 

3.10292 

9.43 

16.2 

3.09411 

13.74 

4.8 

3.11160 

6.44 

10.6 

3.10262 

9.55 

16.4 

3.09381 

13.91 

5.0 

3.11129 

6.53 

10.8 

3.10231 

9.68 

16.6 

3.09351 

14.09 

5.2 

3.11098 

6.62 

11.0 

3.10200 

9.81 

16.8 

3.09321 

14.27 

5.4 

3.11067 

6.71 

11.2 

3.10170 

9.94 

17.0 

3.09291 

14.45 

5.6 

6.81 

11.4 

3.10139 

10.07 

17.2 

3.09261 

14.63 
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Logarithm  of 

lis' 

Logarithm  of 

1st 

Logarithm  of 

dS  . 

°c. 

i 

in 

°C. 

i 

°C. 

i 

76o(i-f.oo367t) 

76o(i-f.oo367t) 

76o(i+.oo367t) 

ss* 

mm. 

mm. 

mm. 

17.4 

3.09231 

14.82 

23.4 

3.08341 

21.39 

29.4 

3.07469 

30.48 

17.6 

3.09201 

15.00 

23.6 

3.08312 

21.65 

29.6 

3.07440 

30.84 

17.8 

3.09171 

15.19 

23.8 

3.08282 

21.91 

29.8 

3.07411 

31.19 

18.0 

3.09141 

15.38 

24.0 

3.08253 

22.18 

30.0 

3.07383 

31.56 

18.2 

3.09111 

15.58 

24.2 

3.08224 

22.45 

30.2 

3.07354 

31.92 

18.4 

3.09081 

15.77 

24.4 

3.08194 

22.72 

30.4 

3.07325 

32.29 

18.6 

3.09051 

15.97 

24.6 

3.08165 

22.99 

30.6 

3.07297 

32.66 

18.8 

3.09021 

16.17 

24.8 

3.08136 

23.27 

30.8 

3.07268 

33.04 

19.0 

3.08992 

16.37 

25.0 

3.08107 

23.55 

31.0 

3.07239 

33.42 

19.2 

3.08962 

16.57 

25.2 

3.08078 

23.83 

31.2 

3.07211 

33.80 

19.4 

3.08932 

16.78 

25.4 

3.08048 

24.11 

31.4 

3.07182 

34.19 

19.6 

3.08902 

16.98 

25.6 

3.08019 

24.40 

31.6 

3.07154 

34.58 

19.8 

3.08873 

17.19 

25.8 

3.07990 

24.69 

31.8 

3.07125 

34.97 

20.0 

3.08843 

17.41 

26.0 

3.07961 

24.99 

32.0 

3.07097 

35.37 

20.2 

3.08813 

17.62 

26.2 

3.07932 

25.28 

32.2 

3.07068 

35.77 

20.4 

3.08783 

17.84 

26.4 

3.07903 

25.58 

32.4 

3.07039 

36.18 

20.6 

3.08754 

18.06 

26.6 

3.07874 

25.89 

32.6 

3.07011 

36.59 

20.8 

3.08724 

18.28 

26.8 

3.07844 

26.19 

32.8 

3.06983 

37.01 

21.0 

3.08695 

18.50 

27.0 

3.07816 

26.50 

33.0 

3.06954 

37.43 

21.2 

3.08665 

18.73 

27.2 

3.07787 

26.82 

33.2 

3.06926 

37.85 

21.4 

3.08635 

18.96 

27.4 

3.07758 

27.13 

33.4 

3.06897 

38.28 

21.6 

3.08606 

19.19 

27.6 

3.07729 

27.45 

33.6 

3.06869 

38.71 

21.8 

3.08576 

19.42 

27.8 

3.07700 

27.78 

33.8 

3.06841 

39.15 

22.0 

3.08547 

19.66 

28.0 

3.07671 

28.10 

34.0 

3.06812 

39.59 

22.2 

3.08517 

19.90 

28.2 

3.07642 

28.43 

34.2 

3.06784 

40.03 

22.4 

3.08488 

20.14 

28.4 

3.07613 

28.77 

34.4 

3.06756 

40.48 

22.6 

3.08458 

20.39 

28.6 

3.07584 

29.10 

34.6 

3.06727 

40.93 

22.8 

3.08429 

20.63 

28.8 

3.07555 

29.44 

34.8 

3.06699 

41.39 

23.0 

3.08400 

20.88 

29.0 

3.07527 

29.78 

35.0 

3.06671 

41.85 

23.2 

3.08370 

21.14 

29.2 

3.07498 

30.13 
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XXIII.  —  CORRECTIONS   OF  BAROMETER   READ- 
INGS FOR  TEMPERATURE 

Glass  Scale  (Bunsen)  mm.  to  be  Deducted 


Barom- 

eter 
Reading, 

1° 

2° 

3° 

4° 

5° 

6° 

7° 

8° 

9° 

10° 

mm. 

700.. 

0.120 

0.240 

0.359 

0.479 

0.599 

0.719 

0.838 

0.958 

1.078 

1.198 

705.. 

0.121 

0.241 

0.362 

0.483 

0.603 

0.724 

0.844 

0.965 

1.086 

1.206 

710.  . 

0.121 

0.243 

0.364 

0.486 

0.607 

0.729 

0.850 

0.972 

1.093 

1.215 

715.. 

0.122 

0.245 

0.367 

0.489 

0.612 

0.734 

0.856 

0.979 

1.101 

1.223 

720.. 

0.123 

0.246 

0.370 

0.493 

0.616 

0.739 

0.862 

0.986 

1.109 

1.232 

725.. 

0.124 

0.248 

0.372 

0.496 

0.620 

0.744 

0.868 

0.992 

1.116 

1.240 

730.  . 

0.125 

0.250 

0.375 

0.500 

0.625 

0.749 

0.874 

0.999 

1.124 

1.249 

735.. 

0.126 

0.252 

0.377 

0.503 

0.629 

0.755 

0.880 

1.006 

1.132 

1.258 

740.. 

,0.127 

0.253 

0.380 

0.506 

0.633 

0.760 

0.886 

1.013 

1.140 

1.266 

745.. 

0.127 

0.255 

0.382 

0.510 

0.637 

0.765 

0.892 

1.020 

1.147 

1.275 

750.. 

0.128 

0.257 

0.385 

0.513 

0.642 

0.770 

0.898 

1.027 

1.155 

1.283 

755.. 

0.129 

0.258 

0.388 

0.517 

0.646 

0.775 

0.904 

1.033 

1.163 

1.292 

760.. 

0.130 

0.260 

0.390 

0.520 

0.650 

0.780 

0.910 

1.040 

1.170 

0.300 

765.. 

0.131 

0.262 

0.393 

0.524 

0.654 

0.785 

0.916 

1.047 

1.178 

1.309 

770.. 

0.132 

0.264 

0.395 

0.527 

0-.659 

0.790 

0.922 

1.054 

1.186 

1.317 

775.. 

0.133 

0.265 

0.398 

0.530 

0.663 

0.796 

0.928 

1.061 

1.193 

1.326 

780.. 

0.133 

0.267 

0.400 

0.534 

0.667 

0.801 

0.934 

1.068 

1.201 

1.335 

785.. 

0.134 

0.269 

0.403 

0.537 

0.672 

0.806 

0.940 

1.075 

1.209 

1.343 

790.  . 

0.135 

0.270 

0.406 

0.541 

0.676 

0.811 

0.946 

1.081 

1.217 

1.352 

795.. 

0.136 

0.272 

0.407 

0.544 

0.680 

0.816 

0.952 

1.088 

1.224 

1.360 

800.  . 

0.137 

0.274 

0.411 

0.548 

0.684 

0.821 

0.958 

1.095 

1.232 

1.396 
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XXIV— COEFFICIENT  OF  EXPANSION  OF  GASES* 


Gas. 

Constant  Volume. 

Constant  Pressure. 

Temp. 

Pressure, 

Coef.  of 

Temp. 

Pressure, 

Coef.  of 

°C. 

mm. 

Expansion. 

°C. 

mm. 

Expansion. 

Air 

0-100 

5.8 

.0037666 

0-100 

760 

.0036706 

0-100 

752 

.0036660 

0-100 

1001 

.0036728 

0-100 

756-833 

.0036700 

0-100 

2620..    | 

.0036964 

0-100 

1001 

.0036744 

.003681 

0-100 

2000 

.0036903 

0-100 

20000 

.0038866 

0-100 

100000 

.0041001 

Argon 

0-100 

517 

.003668 

Carbon  dioxide .  . 

0-100 

18.1 

.0036753 

0-40 

518-760 

.0037099 

20-98 

760 

.0037060 

0-40 

998 

.0037536 

0-100 

1743-2388 

.0037523 

0-40 

1377 

.0037906 

0-100 

7927 

.0042519 

0-100 

2520 

.0038455 

0-64 

19661 

.005728 

0-64 

12988 

.005136 

64-100 

35-40f 

.003956 

0-64 

18856 

.006204 

64-100 

94-119f 

.007018 

64^100 

46.5* 

.004946 

Carbon  monoxide 

0-100 

760 

.0036667 

0-100 

760 

.0036688 

Helium 

0-100 

523-681 

.0036627 

Hydrogen 

16-132 

.077 

.003328 

0-100 

760 

.0036613 

12-185 

4.7 

.003656 

0-100 

200* 

.00332 

0-100 

520-694 

.0036626 

0-100 

400* 

.00295 

0-100 

1100 

.0036627 

0-100 

1000* 

.00218 

Nitrogen 

13-132 

0.6 

.003021 

0-100 

1002 

.0036732 

9-133 

5.3 

.003290 

0-100 

200* 

.00434 

0-100 

760 

.0036682 

0-100 

600* 

.00282 

0-40 

1002 

.0036752 

0-100 

1000* 

.00218 

Oxygen 

11-132 

0.07 

.004161 

0-100 

100* 

.00486 

9-132 

2.5 

.003984 

0-100 

200* 

.00534 

354 

.00367 

0-100 

400* 

.00459 

21-98 

760 

.0036743 

0-100 
0-100 

600* 
1000* 

.00357 
.00241 

Nitric  oxide 

22-98 

760         | 
760 

.0036757 
.0037067 

0-100 

760 

.0037195 

Sulphur  dioxide  . 

0-100 

.0038453 

0-100 

'    760 

.0039028 

0-100 

765-1060 

.0038591 

0-100 

980 

.0039804 

Water  vapor 

0-119 
0-200 

760 
760 

.004187 
.003938 

*  The  data  of  this  Table  are  quoted  from  Sandolt-Bfimstein,  Phys.  Chem. 
Tabellen,  1905,  p.  215. 
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SOLUBILITY  OF  OASES  IN  WATER 


TABLE  XXV.— SOLUBILITY  OF  GASES  IN  WATER* 


T. 

Oxygen,  W. 

Hydrogen,  W. 

Nitrogen,  B.  &  B. 

Chlorine,  W. 

a. 

q. 

a. 

q- 

a. 

q. 

a. 

q. 

0 

.04890 
.04759 
.04633 
.04512 
.04397 
.04286 
.04181 
.04080 
.03983 
.03891 
.03802 

.006948 
.006758 
.006576 
.006401 
.006234 
.006074 
.005920 
.005775 
.005633 
.005499 
.005370 

.02148 
.02126 
.02105 
.02084 
.02064 
.02044 
.02025 
.02007 
.01989 
.01972 
.01955 

.0001922 
.0001902 
.0001882 
.0001862 
.0001843 
.0001824 
.0001806 
.0001789 
.0001772 
.0001756 
.0001739 

.02388 
.02337 
.02288 
.02241 
.02196 
.02153 
.02111 
.02070 
.02031 
.01993 
.01956 

.002977 
.002912 
.002843 
.002790 
.002732 
.002677 
.002624 
.002570 
.002520 
.002472 
.002424 

1 

2 

3 

4 

5 

6 

7 

, 

8 

9 

10 

3.095 

!9969 

11 

.03718 

.005248 

.01940 

.0001725 

.01920 

.002378 

2.996 

.9652 

12 

.03637 

.005129 

.01925 

.0001710 

.01885 

.002333 

2.900 

.9344 

13 

.03560 

.005011 

.01911 

.0001696 

.01851 

.002289 

2.808 

.9048 

14 

.03486 

.004908 

.01897 

.0001682 

.01818 

.002246 

2.720 

.8766 

15 

.03415 

.004804 

.01883 

.0001669 

.01786 

.002205 

2.635 

.8493 

16 

.03347 

.004703 

.01869 

.0001654 

.01755 

.002164 

2.553 

.8230 

17 

.03283 

.004609 

.01856 

.0001641 

.01725 

.002125 

2.474 

.7977 

18 

.03220 

.004515 

.01844 

.0001630 

.01698 

.002089 

2.399 

.7736 

19 

.03161 

.004428 

.01831 

.0001616 

.01667 

.002049 

2.328 

.7508 

20 

.03102 

.004339 

.01819 

.0001604 

.01639 

.002012 

2.260 

.7291 

21 

.03044 

.004253 

.01805 

.0001590 

.01611 

.001975 

2.200 

.7098 

22 

.02988 

.004169 

.01792 

.0001575 

.01584 

.001940 

2.143 

.6916 

23 

.02934 

.004088 

.01779 

.0001561 

.01557 

.001903 

2.087 

.6737 

24 

.02881 

.004009 

.01766 

.0001548 

.01530 

.001868 

2.035 

.6570 

25 

.02831 

.003932 

.01754 

.0001534 

.01504 

.001832 

1.985 

.6411 

26 

.02783 

.003859 

.01742 

.0001522 

.01478 

.001798 

1.937 

.6257 

27 

.02736 

.003787 

.01731 

.0001509 

.01453 

.001764 

1.891 

.6110 

28 

.02691 

.003717 

.01720 

.0001497 

.01428 

.001731 

1.848 

.5973 

29 

.02649 

.003653 

.01709 

.0001485 

.01404 

.001699 

1.808 

.5845 

30 

.02608 

.003588 

.01699 

.0001470 

.01380 

.001666 

1.769 

.5722 

35 

.02440 

.003315 

.01666 

.0001426 

.01271 

.001516 

1.575 

.5103 

40 

.02306 

.003081 

.01644 

.0001385 

.01182 

.001386 

1.414 

.4589 

45 

.02187 

.002860 

.01624 

.0001338 

.01111 

.001275 

1.300 

.4227 

50 

.02090 

.002657 

.01608 

.0001288 

.01061 

.001184 

1.204 

.3927 

60 

.01946 

.002274 

.01600 

.0001178 

.01000 

.001026 

1.006 

.3294 

70 

.01833 
.01761 
.01723 
.01700 

.001857 
.001381 
.000787 
.000000 

.01600 
.01600 
.01600 
.01600 

.0001021 
.0000790 
.0000461 
.0000000 

0.848 
0.672 
0.380 
0.000 

.2792 

80 

.2226 

90 

.1268 

100 

!6iooo 

!666666 

.0000 

*  From  Technical  Chemists'  Handbook,  Lunge. 

Column  a  gives  the  volume  of  gas  (reduced  to  0°  and  780  mm.)  dissolved  by  one  volume  of 
the  liquid  at  the  temperature  indicated,  if  the  partial  pressure  of  the  gas  —  760  mm.  Hg. 
"  '      n  q  gives  the  weight  of  the  substance  in  grams,  dissolved  by  100  gr.  of  the  pure  solvent,  if 
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Carbon  Monoxide,  W. 


Carbon  Dioxide, 
B.&B. 


Hydrogen  Sulphide,  F. 


Ammonia,  R. 


.03537 
.03455 
.03375 
03297 
.03222 
.03149 
.03078 
03009 
02942 
.02878 
02816 
02757 
02701 
02646 
02593 
02543 
02494 
02448 
02402 
02360 
02319 
02281 
02244 
02208 
02174 
02142 
02110 
02080 
02051 
.02024 
01998 
01877 
.01775 
01690 
01615 
01488 
01440 
.01430 
.01420 
.01410 


0.004397 
0.004293 
0.004192 
0.004092 
0.003997 
0.003904 
0.003814 
0.003726 
0.003641 
0.003560 
0.003481 
0.003416 
0.003333 
0.003260 
0.003188 
0.003130 
0.003065 
0.003007 
0.002943 
0.002893 
0.002839 
0.002789 
0.002739 
0.002691 
0.002647 
0.002603 
0.002560 
0.002519 
0.002479 
0.002442 
0.002405 
0.002231 
0.002076 
0.001934 
0.001797 
0.001521 
0.001276 
0.000981 
0.000568 
0.000000 


1.713 
1.646 
1.584 
1.527 
1.473 
1.424 
1.377 
1.331 
1.282 
1.237 
1.194 
1.154 
1.117 
1.083 
1.050 
1.019 
0.985 
0.956 
0.928 
0.902 
0.878 
0.854 
0.829 
0.804 
0.781 
0.759 
0.738 
0.718 
0.699 
0.682 
0.665 
0.592 
0.530 
0.479 
0.436 
0.359 


0.3347 
0.3214 
0.3091 
0.2979 
0.2872 
0.2774 
0.2681 
0.2590 
0.2494 
0.2404 
0.2319 
0.2240 
0.2166 
0.2099 
0.2033 
0.1971 
0.1904 
0.1845 
0.1789 
0.1736 
0.1689 
0.1641 
0.1591 
0.1541 
0.1494 
0.1450 
0.1407 
0.1367 
0.1328 
0.1293 
0.1259 
0.1106 
0.0974 
0.0862 
0.0762 
0.0577 


4.686 
4.555 
4.428 
4.303 
4.182 
4.063 
3.948 
3.836 
3.728 
3.622 
3.520 
3.421 
3.325 
3.232 
3.142 
3.056 
2.973 
2.893 
2.816 
2.742 
2.672 


0.710 
0.689 
0.670 
0.651 
0.632 
0.615 
0.596 
0.579 
0.562 
0.546 
0.530 
0.515 
0.500 
0.485 
0.471 
0.458 
0.445 
0.433 
0.421 
0.409 
0.398 


1298.9 
1220.2 
1154.7 
1100.9 
1053.0 
1019.5 
997.2 
974.9 
954.5 
933.0 
910.4 
888.0 
865.6 
843.2 
822.1 
802.4 
783.2 
764.1 
744.3 
725.8 
710.6 
690.2 
674.3 
661.0 
647.8 
634.6 
621.3 
608.1 
594.8 


the  partial  pressure  of  the  gas  +  the  vapor  pressure  of  the  liquid  at  the  temperature  indicated 
»  760  mm.  Hg. 

The  letters  following  the  name  of  the  gas  indicate  the  observer, 
Bohr  &  Bock;  F.»Fauser;  R.-Raoult;  S.=Schonfeld;  R.-D, 


W.=- Winkler;  B.  &B.» 
Roscoe-Dittmar;  B.=Bunsen. 
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T. 

Sulphur  dioxide, 
S. 

Hydrogen 

chloride, 
-D. 

Methane,  W. 

a. 

q. 

a. 

q. 

a. 

q. 

0 
1 

79.789 
77.210 
74.691 
72.230 
69.828 
67.485 
65.200 
62.973 
60.805 
58.697 
56.647 
54.655 
52.723 
50.849 
49.033 
47.276 
45.578 
43.939 
43.360 
40.838 
39.374 
37.970 
36.617 
35.302 
34.026 
32.786 
31.584 
30.422 
29.314 
28.210 
27.161 
22.489 
18.766 

22.83 

22.09 

21.37 

20.67 

19.98 

19.31 

18.66 

18.02 

17.40 

16.80 

16.21 

15.64 

15.09 

14.56 

14.04 

13.54 

13.05 

12.59 

12.14 

11.70 

11.29 

10.89 

10.50 

10.13 

9.76 

9.41 

9.07 

8.43 

8.42 

8.10 

7.81 

6.47 

5.41 

506.7 

82.5 

0.05563 
0.05401 
0.05244 
0.05093 
0.04946 
0.04805 
0.04669 
0.04539 
0.04413 
0.04292 
0.04177 
0.04072 
0.03970 
0.03872 
0.03779 
0.03690 
0.03606 
0.03525 
0.03446 
0.03376 
0.03308 
0.03243 
0.03180 
0.03119 
0.03061 
0.03006 
0.02952 
0.02901 
0.02852 
0.02806 
0.02762 
0.02546 
0.02369 
0.02134 
0.01954 
0.01825 
0.01770 
0.01735 
0.01700 

0.003959 
0.003842 

2 
3 

499.8 

81.4 

0.003729 
0.003620 

4 
5 

493.7 

80.4 

0.003514 
0.003411 

6 

7 

486.9 

79.3 

0.0033112 
0.003218 

8 
9 

480.8 

78.3 

0.003127 
0.003039 

10 
11 

473.9 

77.2 

0.002956 
0.002880 

12 
13 

467.7 

76.2 

0.002805 
0.002733 

14 
15 

461.5 

75.2 

0.002666 
0.002600 

16 
17 

455.2 

74.2 

0.002538 
0.002479 

18 
19 

448.3 

73.1 

0.002422 
0.002369 

20 
21 

442.0 

72.1 

0.002319 
0.002270 

22 
23 

435.0 

71.0 

0.002223 
0.002178 

24 
25 

428.7 

70.0 

0.002134 
0.002092 

26 
27 

423.0 

69.1 

0.002051 
0.002012 

28 
29 

417.2 

68.2 

0.001974 
0.001939 

30 
35 

411.5 

67.3 

0.001905 
0.001732 

40 
50 

387.7 
361.6 
338.7 

63.3 
59.6 
56.1 

0.001586 
0.001359 

60 

0.001145 

70 

0.000926 

80 

0.000695 

90 

0.000398 

100 

0.000000 
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T. 

Ethylene,  W. 

Acetylene,  -W. 

Air.W. 

Nitrous  Ox- 
ide, in 
Alcohol,  B. 

a. 

q. 

a. 

q. 

a. 

q. 

a. 

0 

0.226 
0.219 
0.211 
0.204 
0.197 
0.191 
0.184 
0.178 
0.173 
0.167 
0.162 
0.157 
0.152 
0.148 
0.143 
0.139 
0.136 
0.132 
0.129 
0.125 
0.122 
0.119 
0.116 
0.114 
0.111 
0.108 
0.106 
0.104 
0.102 
0.100 
0.098 

0.0281 
0.0272 
0.0262 
0.0254 
0.0245 
0.0237 
0.0228 
0.0221 
0.0214 
0.0207 
0.0200 
0.0194 
0.0188 
0.0183 
0.0176 
0.0171 
0.0167 
0.0162 
0.0158 
0.0153 
0.0150 
0.0146 
0.0142 
0.0139 
0.0135 
0.0131 
0.0129 
0.0126 
0.0123 
0.0121 
0.0118 

1.73 
1.68 
1.63 
1.58 
1.53 
1.49 
1.45 
1.41 
1.37 
1.34 
1.31 
1.27 
1.24 
1.21 
1.18 
1.15 
1.13 
1.10 
1.08 
1.05 
1.03 
1.01 
0.99 
0.97 
0.95 
0.93 
0.91 
0.89 
0.87 
0.85 
0.84 

0.20 
0.19 
0.19 
0.18 
0.18 
0.17 
0.17 
0.16 
0.16 
0.15 
0.15 
0.15 
0.14 
0.14 
0.14 
0.13 
0.13 
0.13 
0.12 
0.12 
0.12 
0.12 
0.11 
0.11 
0.11 
0.11 
0.10 
0.10 
0.10 
0.10 
0.09 

0.02881 
0.02808 
0.02738 
0.02670 
0.02606 
0.02543 
0.02482 
0.02424 
0.02369 
0.02316 
0.02264 
0.02217 
0.02171 
0.02127 
0.02085 
0.02045 
0.02005 
0.01970 
0.01935 
0.01901 
0.01869 
0.01838 
0.01808 
0.01779 
0.01751 
0.01724 
0.01698 
0.01674 
0.01650 
0.01627 
0.01606 
0.01503 
0.01418 
0.01297 
0.01216 
0.01156 
0.01126 
0.01113 
0.01106 

4.1780 

1 

4.1088 

2 

4.0409 

3 

3.9741 

4 

3.9085 

5 

3.8442 

& 

3.7811 

7 

3.7192 

8 

3.6585 

9 

3.5990 

10 

3.5408 

11 

3.4838 

12 

3.4279 

13 

3.3734 

14 

3.3200 

15 

3.2678 

16 

3.2169 

17 

3.1672 

18 

3.1187 

19 

3.0714 

20 

3.0253 

21 

2.9805 

22 

2.9368 

23 

2.8944 

24 

2.8532 

25 

26 

27 

28 

29 

30 
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XXVI.— DENSITY  OF 


Weight  in  milligrams  of  1  cc.  at  720  to 


10° 


1.13380 
1.13699 
1.14018 
1.14337 
1 . 14656 
1 . 14975 

1.15294 
1.15613 
1 . 15932 
1.16251 
1 . 16570 

1 . 16889 
1.17208 
1.17527 
1.17846 
1.18165 

1.18484 
1.18803 
1.19122 
1.19441 
1 . 19760 

1.20079 
1 . 20398 
1.20717 
1.21036 
1.21355 


11° 


12881 
13199 
13517 
13835 
14153 
14471 


1 . 14789 
1.15107 
1 . 15424 
1.15742 
1 . 16060 

1 . 16378 
1 . 16696 
1.17014 
1.17332 
1.17650 

1.17968 
1.18286 
1.18603 
1 . 18921 
1 . 19239 

1.19557 
1.19875 
1.20193 
1.20511 
1.20829 


12° 


12376 
12693 
13010 
13326 
13643 


1.13960 

1 . 14277 
1 . 14593 
1.14910 
1 . 15227 
1.15543 

1 . 15860 
1.16177 
1.16493 
1.16810 
1.17127 

1.17444 
1 . 17760 
1 . 18077 
1.18394 
1.18710 

1.19027 
1 . 19344 
1 . 19660 
1 . 19977 
1.20294 


13° 


1.11875 
1.12191 
1.12506 
1.12822 
1.13138 
1.13454 

1.13769 
1 . 14085 
1.14401 
1.14716 
1.15032 

1.15348 
1.15663 
1.15979 
1.16295 
1.16611 

1.16926 
1.17242 
1.17558 
1.17873 
1.18189 

1.18505 
1.18820 
1.19136 
1.19452 
1 . 19768 


14° 


11369 
11684 
11999 
12313 
12628 
12942 


1.13257 
1 . 13572 
1 . 13886 
1 . 14201 
1.14515 

1 . 14830 
1.15145 
1 . 15459 
1 . 15774 
1.16088 

1.16403 
1.16718 
1.17032 
1.17347 
1.17661 

1 . 17976 
1.18291 
1.18605 
1.18920 
1 . 19234 


15° 


1.10859 
1.11172 
1.11486 
1.11799 
1.12113 
1.12426 

1.12739 
1.13053 
1 . 13366 
1 . 13680 
1.13993 

1 . 14306 
1 . 14620 
1 . 14933 
1 . 15247 
1.15560 

1.15873 
1.16187 
1.16500 
1.16814 
1.17127 

1.17440 
1.17754 
1.18067 
1.18381 
1 . 18694 


16° 


10346 
10658 
10971 
11283 
11596 
11908 


1 . 12220 
1.12533 
1 . 12845 
1.13158 
1.13470 

1.13782 
1.14095 
1.14407 
1.14720 
1 . 15032 

1.15344 
1.15657 
1.15969 
1.16282 
1.16594 

1.16906 
1.17219 
1.17531 
1.17844 
1.18156 


17° 


I! 09828 
1.10139 
1.10450 
1 . 10761 
1.11073 
1.11384 

1.11695 
1.12006 
1.12317 
1.12629 
1.12940 

1 . 13251 
1.13562 
1.13873 
1.14185 
1.14496 

1 . 14807 
1.15118 
1.15429 
1.15741 
1.16052 

1.16363 
1 . 16674 
1 . 16985 
1 . 17297 
1 . 17608 
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NITROGEN  (DIETRICH) 

770  mm.  Pressure  and  10°  to  25°  Centigrade 


mm 

18° 

19° 

20° 

21° 

22° 

23° 

24° 

25° 

720 

1.09304 

1.08774 

1.08246 

1.07708 

1.07166 

1.06616 

1.06061 

1.05499 

722 

1.09614 

1.09083 

1.08554 

1.08015 

1.07472 

1.06921 

1.06365 

1.05801 

724 

1.09924 

1.09392 

1.08862 

1.08322 

1.07778 

1.07226 

1.06669 

1.06104 

726 

1 . 10234 

1,09702 

1.09170 

1.08629 

1.08084 

1.07531 

1.06973 

1.06407 

728 

1 . 10544 

1.10011 

1.09478 

1.08936 

1.08390 

1.07836 

1.07277 

1.06710 

730 

1 . 10854 

1.10320 

1.09786 

1.09243 

1.08696 

1.08141 

1.07581 

1.07013 

732 

1.11165 

1 . 10629 

1 . 10094 

1.09550 

1.09002 

1.08446 

1.07885 

1.07316 

734 

1.11475 

1 . 10938 

1.10402 

1.09857 

1.09308 

1.08751 

1.08189 

1.07619 

736 

1.11785 

1.11248 

1.10710 

1.10165 

1.09614 

1.09056 

1.08493 

1.07922 

738 

1.12095 

1.11557 

1.11018 

1 . 10472 

1.09921 

1.09361 

1.08796 

1.08225 

740 

1.12405 

1.11866 

1.11327 

1 . 10799 

1 . 10227 

1.09666 

1.09100 

1.08528 

742 

1.12715 

1.12175 

1.11635 

1. 11086 

1 . 10533 

1.09971 

1.09404 

1.08831 

744 

1.13025 

1 . 12484 

1.11943 

1.11393 

1 . 10839 

1 . 10276 

1.09708 

1.09134 

746 

1.13335 

1.12794 

1.12251 

1.11700 

1.11145 

1 . 10581 

1.10012 

1.09437 

748 

1 . 13645 

1.13103 

1.12559 

1.12007 

1.11451 

1 . 10886 

1.10316 

1.09740 

750 

1.13955 

1.13412 

1.12867 

1 . 12314 

1.11757 

1.11191 

1 . 10620 

1 . 10043 

752 

1 . 14266 

1.13721 

1.13175 

1 . 12621 

1.12063 

1.11496 

1 . 10924 

1 . 10346 

754 

1 . 14576 

1.14030 

1.13483 

1.12928 

1 . 12369 

1.11801 

1.11228 

1.10649 

756 

1.14886 

1.14340 

1.13791 

1.13236 

1 . 12675 

1.12106 

1.11532 

1 . 10952 

758 

1.15196 

1 . 14649 

1.13999 

1.13543 

1.12982 

1.12411 

1.11835 

1.11255 

760 

1 . 15506 

1 . 14958 

1 . 14408 

1 . 13850 

1.13288 

1.12716 

1.12139 

1.11558 

762 

1.15816 

1 . 15267 

1.14716 

1.14157 

1.13594 

1.13021 

1 . 12443 

1.11861 

764 

1.16126 

1.15576 

1 . 15024 

1 . 14464 

1 . 13900 

1.13326 

1.12747 

1.12164 

766 

1.16436 

1.15886 

1.15332 

1.14771 

1.14296 

1 . 13631 

1 . 13051 

1.12467 

768 

1.16746 

1.16195 

1.15640 

1.15078 

1.14512 

1 . 13936 

1 . 13355 

1.12770 

770 

1.17056 

1.16504 

1 . 15948 

1 . 15385 

1.14818 

1 . 14241 

1.13659 

1 . 13073 
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XXVIL— DENSITY  OF  CARBON 


Weight  in  milligrames  of  1  c.c.  carbon  dioxide  at  720  to  770  mm.  pressure 
ings  on  glass  scale.     Calculated  from  1.976  =  weight  of  1  liter  CO,  at  0°  Cen- 


mm. 

10° 

11° 

12° 

13° 

14° 

15° 

16° 

17° 

18° 

19° 

720 
722 
724 

726 
728 
730 

732 
734 
736 
738 
740 

742 
744 
746 

748 
750 

752 
754 
756 
758 
760 

762 
764 
766 
768 
770 

1.7788 
1.7838 
1.7888 
1.7938 
1.7988 
1.8038 

1.8089 
1.8139 
1.8189 
r.8239 
1.8288 

1.8338 
1.8388 
1.8439 
1.8489 
1.8539 

1.8589 
1.8639 
1.8689 
1.8739 
1.8789 

1.8839 
1.8890 
1.8940 
1.8990 
1.9040 

1.7706 
1.7756 
1.7806 
1.7856 
1.7905 
1.7955 

1.8005 
1.8055 
1.8105 
1.8155 
1.8204 

1.8254 
1.8304 
1 .8354 
1.8404 
1.8454 

1.8504 
1.8554 
1.8603 
1.8653 
1.8703 

1.8753 

1.8803 
1 .8853 
1.8903 
1.8953 

1.7623 
1.7673 
1.7723 
1.7773 
1 . 7822 
1.7872 

1.7921 
1.7971 
1.8021 
1.8071 
1.8120 

1.8170 
1.8219 
1.8269 
1.8319 
1.8368 

1.8418 
1.8468 
1.8517 
1.8567 
1.8617 

1.8667 
1.8716 
1.8766 
1.8816 
1.8865 

1.7540 
1.7590 
1 . 7639 
1 . 7689 
1 . 7738 
1 . 7788 

1.7837 
1.7887 
1 . 7936 
1 . 7986 
1.8035 

1.8085 
1.8134 
1.8184 
1.8233 
1.8282 

1.8332 
1.8382 
1.8431 
1.8481 
1.8530 

1.8580 
1.8629 
1.8679 

1.8728 
1.8777 

1.7457 
1.7506 
1 . 7555 
1.7605 
1.7654 
1 . 7703 

1.7752 
1 . 7802 
1.7851 
1.7901 
1.7950 

1.7999 
1.8048 
1 .8098 
1.8147 
1.8196 

1 .8246 
1.8295 
1.8344 
1.8394 
1.8443 

1.8492 
1.8541 
1.8591 
1.8640 
1.8689 

1.7373 
1 . 7422 
1.7471 
1.7520 
1.7569 
1.7618 

1.7667 
1.7717 
1.7766 
1.7815 
1.7864 

1.7913 
1.7962 
1.8011 
1.8060 
1.8109 

1.8159 
1.8208 
1.8257 
1.8306 
1.8355 

1.8404 
1.8453 
1.8503 
1.8552 
1.8601 

1.7288 
1.7337 
1.7386 
1.7435 
1.7484 
1.7533 

1.7582 
1.7631 
1.7680 
1.7729 
1.7778 

1.7827 
1.7875 
1.7924 
1.7973 
1.8022 

1.8072 
1.8120 
1.8169 
1.8218 
1.8267 

1.8316 
1.8365 
1.8414 
1.8463 
1.8512 

1.7203 
1.7252 
1.7301 
1.7349 
1.7398 
1.7447 

1.7496 
1.7545 
1.7593 
1.7642 
1.7691 

1.7740 
1.7788 
1.7837 
1.7886 
1.7934 

1.7984 
1.8032 
1.8081 
1.8130 
1.8178 

1.8227 
1.8276 
1.8325 
1.8374 
1.8422 

1.7117 
1.7166 
1.7215 
1 . 7263 
1.7312 
1.7360 

1.7409 
1.7458 
1.7506 
1.7555 
1.7603 

1.7652 
1.7700 
1.7749 
1.7798 
1.7846 

1.7895 
1.7944 
1.7992 
1.8041 
1.8089 

1.8138 
1.8187 
1.8235 
1.8284 
1.8332 

1.7031 
1.7079 
1.7128 
1.7176 
1.7225 
1 ,7273 

1.7321 
1.7370 
1.7418 
1.7467 
1.7515 

1.7564 
1.7612 
1.7661 

1.7709 
1.7757 

1.7806 
1.7854 
1.7902 
1.7951 
1.7999 

1.8048 
1.8096 
1.8144 
1.8193 
1.8241 
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DIOXIDE  (PARR*) 

and  10°  to  30°  Centigrade.     Corrected  for  aqueous  vapor  and  barometer  read- 
tigrade,  760   mm.  pressure  and  41°  latitude 


20°       21°       22° 


1.6944 
1.6992 
1.7041 
1.7089 
1.7137 
1.7185 

1.7233 
1.7282 
1.7330 
1.7378 
1.7426 

17475 
17523 
17571 
17619 
7667 

7716 
7764 
7812 
7861 
7909 


7957 
8005 
8053 
8102 
8150 


1.6856 
1:6904 
1.6953 
1.7001 
1.7049 
1.7097 

1.7145 
1.7193 
1.7241 
1.7289 
7337 

1.7385 

7433 

1.7481 

1.7529 

7577 

7625 

7673 

1.7721 

17770 

7818 

17866 
1.7914 
1.7962 
18010 
1.8058 


1.6767 
1.6815 
1.6863 
1.6911 
1.6959 
1.7007 

1.7055 
1.7103 
1.7151 
1.7199 
1.7247 

1 . 7295 
1.7342 
1.7390 
1.7438 
1.7486 

1.7534 
1.7582 
1.7630 
1.7678 
1.7725 

1.7773 
1.7821 
1.7869 
1.7917 
1.7965 


23° 


1.6678 
1.6726 
1.6773 
1.6821 
1.6869 
1.6917 

1.6964 
1.7012 
1.7060 
1.7107 
1.7155 

1 . 7203 
1.7250 
1.7298 
1.7346 
1.7394 

1.7441 
1.7489 
1.7537 
1.7585 
1.7632 

1.7680 
1.7728 
1.7776 
1.7823 
1.7871 


24°    25° 


1.6587 
1.6635 
1.6682 
1.6730 
1.6778 
1.6825 

1.6872 
1.6920 
1.6968 
1.7015 
1.7063 

1.7111 
1.7158 
17206 
17253 
1.7301 

1.7348 
17396 
17443 
1.7491 
1.7538 


7586 
7633 
7681 
7728 
7776 


6495 
6543 
6590 
6638 
6685 
6732 


1.6779 
1.6827 
1.6875 
1.6922 
1.6969 

1 . 7017 
1.7064 
1.7112 
1.7159 
1.7206 

1.7254 
1.7301 
1.7348 
1.7396 
1.7443 

1.7490 
1.7538 
17585 
17633 
1.7680 


26° 


1.6403 
1 . 6450 
1.6497 
1.6544 
1.6591 
1 . 6638 

1.6685 
1 . 6733 
1.6780 
1 . 6827 
1.6874 

1.6922 

1.69 

1.7016 

1.7063 

1.7110 

1.7158 
1.7205 
1.7252 
1.7300 
1.7347 

1.7394 
1.7441 
1.7488 
1.7535 
1.7582 


27° 


6309 
6356 
.6403 
6450 
.6497 
.6544 


1.6591 
1.6638 
1.6685 
1 . 6732 
1.6778 

1 . 6826 
1 . 6873 
1.6920 
1.6967 
1.7014 

1.7061 
1.7108 
1.7155 
1.7202 
1.7249 

1.7296 
1.7343 
1.7390 
1.7437 
1.7484 


28°    29° 


1.6213 
6260 
6307 
6354 
6401 
6448 


1.6494 
1.6541 
1.6588 
1.6635 
1.6681 

1.6729 
1.6776 
16822 
1.6869 
1.6916 


6963 
.7010 
.7057 
.7104 
.7150 


1.7197 
1.7244 
1.7291 
1.7338 
1.7385 


6116 
6163 
.6210 
.6256 
.6303 
.6350 


1.6396 

1.6443 

1.64901 

1.6537 

1.6583 


1.6630 
1.6677 
1.6723 
1.6770 
1.6817 

1.6864 
1.6910 
1.6957 
1.7004 
1.7050 

1.7097 
1.7144 
1.7191 
1.7237 
1.7284 


30° 


1.6018 
1.6065 
1.6111 
1.6157 
1.6204 
1.6251 


1.6297 
1.6343 
6390 
1.6437 
1.6483 


1.6530 
1.6577 
1.6623 
1.6670 
1.6716 

1.6763 
1.6809 
1.6856 
1.6903 
1.6949 

1.6996 
1.7042 
1.7089 
1.7135 
1.7182 
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TABLE   OF   LOGARITHMS 
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CHEMICAL  ANNUAL 


w. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

P.P. 

100 

00  000 

043 

087 

130 

173 

217 

260 

303 

346 

389 

101 

432 

475 

518 

561 

604 

647 

689 

732 

775 

8.17 

44  43  42 

102 

860 

903 

945 

988 

*030 

*072 

*115 

*157 

*199 

*242 

1 

4   4   4 

103 

01  284 

326 

368 

410 

452 

494 

536 

578 

620 

662 

2 

9   9   8 

104 

703 

745 

787 

828 

870 

912 

953 

995 

*036 

*078 

3 

4 

13  13  13 

18  17   17 

105 

02  119 

160 

202 

243 

284 

325 

366 

407 

449 

490 

5 

22  22  21 

106 

531 

572 

612 

653 

694 

735 

776 

816 

857 

898 

6 

26  26  25 

107 

938 

979 

*019 

*0(>0 

*100 

*141 

*181 

*222 

*262 

*302 

7 

31  30  29 

108 

03  342 

383 

423 

463 

503 

543 

583 

623 

663 

703 

8 

35  34  34 

109 

743 

782 

822 

862 

902 

941 

981 

*021 

♦060 

*100 

9 

40  39  38 

110 

04  139 

179 

218 

258 

296 

336 

376 

415 

454 

493 

111 

532 

571 

610 

650 

689 

727 

766 

805 

844 

883 

41  40  39 

112 

.922 

961 

999 

♦038 

*07T 

*115 

*154 

*192 

♦231 

*269 

1 

4   4   4 

113 

05  308 

346 

385 

423 

461 

500 

538 

576 

614 

652 

2 

8   8   8 

114 

690 

729 

767 

805 

843 

881 

918 

956 

994 

*032 

3 

4 

12  12  12 
16  16  16 

115 

06  070 

108 

145 

183 

221 

258 

296 

333 

371 

408 

5 

21  20  20 

116 

446 

483 

521 

558 

595 

633 

670 

707 

744 

781 

6 

25  24  23 

117 

819 

856 

893 

930 

967 

*004 

*041 

*078 

*115 

*151 

7 

29  28  27 

118 

07  188 

225 

262 

298 

335 

372 

408 

445 

482 

518 

8 

33  .32  31 

119 

555 

591 

628 

664 

700 

737 

773 

809 

846 

882 

9 

37  36  35 

120 

918 

954 

990 

*027 

*063 

♦099 

*135 

*171 

*207 

*243 

121 

08  279 

314 

350 

386 

422 

458 

493 

529 

565 

600 

38  37  36 

122 

636 

672 

707 

743 

778 

814 

849 

884 

920 

955 

1 

4   4   4 

123 

991 

*026, 

*061 

♦096 

*132 

*167 

*202 

*237 

*272 

♦307 

2 

8   7   7 

124 

09  342 

377' 

412 

447 

482 

517 

552 

587 

621 

656 

3 

4 

11  11  11 
15  15  14 

125 
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116 

130 

2 

SOS 

144 

159 

173 

187 

202 

216 

230 

244 

259 

273 

3 

804 

287 

302 

316 

330 

344 

359 

373 

387 

401 

416 

5 
6 
8 

805 

430 

444 

458 

473 

487 

501 

515 

530 

544 

558 

806 

572 

586 

601 

615 

629 

643 

657 

671 

686 

700 

9 

807 

714 

728 

742 

756 

770 

785 

799 

813 

827 

841 

11 

808 

855 

869 

883 

897 

911 

926 

940 

954 

968 

982 

8 

12 

809 

996 

*010 

♦024 

*038 

♦052 

*066 

*080 

♦094 

♦108 

♦122 

9 

14 

310 

49  136 

150 

164 

178 

192 

206 

220 

234 

248 

262 

Sll 

276 

290 

304 

318 

332 

346 

360 

374 

388 

402 

312 

415 

429 

443 

457 

471 

485 

499 

513 

527 

541 

313 

554 

568 

582 

596 

610 

624 

638 

651 

665 

679 

314 

693 

707 

721 

734 

748 

762 

776 

790 

803 

817 

14 

815 

831 

845 

859 

872 

886 

900 

914 

927 

941 

955 

1 

S16 

969 

982 

996 

*010 

*024 

*037 

*051 

♦065 

♦079 

*092 

3 

317 

50  106 

120 

133 

147 

161 

174 

188 

202 

215 

229 

4. 

318 

243 

256 

270 

284 

297 

311 

325 

338 

352 

365 

6 

319 

379 

393 

406 

420 

433 

447 

461 

474 

488 

501 

7 
8 
10 

820 

515 

529 

542 

556 

569 

583 

596 

610 

623 

637 

821 

651 

664 

678 

691 

705 

718 

732 

745 

759 

772 

11 

322 

786 

799 

813 

826 

840 

853 

866 

880 

893 

907 

13 

323 

920 

934 

947 

961 

974 

987 

♦001 

♦014 

♦028 

*041 

324 

51  055 

068 

081 

095 

108 

121 

135 

148 

162 

175 

325 

188 

202 

215 

228 

242 

255 

268 

282 

295 

308 

326 

322 

335 

348 

362 

375 

388 

402 

415 

428 

441 

327 

455 

468 

481 

495 

508 

521 

534 

548 

561 

574 

328 

587 

601 

614 

627 

640 

654 

667 

680 

693 

706 

IS 

329 

720 

733 

746 

759 

772 

786 

799 

812 

825 

838 

1 

2 
3 

1 
3 
4 

330 

851 

865 

878 

891 

904 

917 

930 

943 

957 

970 

881 

983 

996 

♦009 

*022 

♦035 

♦048 

*061 

*075 

♦088 

♦101 

4 

5 

882 

52  114 

127 

140 

153 

166 

179 

192 

205 

218 

231 

5 

7 

838 

244 

257 

270 

284 

297 

310 

323 

336 

349 

362 

6 

8 

834 

375 

388 

401 

414 

427 

440 

453 

466 

479 

492 

7 
8 

9 
10 

385 

504 

517 

530 

543 

556 

569 

582 

595 

608 

621 

9 

12 

886 

634 

647 

660 

673 

686 

699 

711 

724 

737 

750 

887 

763 

776 

789 

802 

815 

827 

840 

853 

866 

879 

838 

892 

905 

917 

930 

943 

956 

969 

982 

994 

*007 

889 

53  020 

033 

046 

058 

071 

084 

097 

110 

122 

135 

840 

148 

161 

173 

186 

199 

212 

224 

237 

250 

263 

841 

275 

288 

301 

314 

326 

339 

352 

364 

377 

390 

12 

842 

403 

415 

428 

441 

453 

466 

479 

491 

504 

517 

1 

84S 

529 

542 

555 

567 

580 

593 

605 

618 

631 

643 

2 

844 

656 

668 

681 

694 

706 

719 

732 

744 

757 

769 

4 
5 

845 

782 

794 

807 

820 

832 

845 

857 

870 

882 

895 

6 

346 

908 

920 

933 

945 

958 

970 

983 

995 

♦008 

*020 

7 

347 

54  033 

045 

058 

070 

083 

095 

108 

120 

133 

145 

8 

348 

158 

170 

183 

195 

208 

220 

233 

245 

258 

270 

10 

349 

283 

295 

307 

320 

332 

345 

357 
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850 

54  407 

419 

432 

444 

456 

469 

481 

494 

506 

518 

851 

531 

543 

555 

568 

580 

593 

605 

617 

630 

642 

13 

852 

654 

667 

679 

691 

704 

716 

728 

741 

753 

765 

1 

853 

777 

790 

802 

814 

827 

839 

851 

864 

876 

888 

3 

854 

900 

913 

925 

937 

949 

962 

974 

986 

998 

*011 

4 
5 

7 

355 

55  023 

035 

047 

060  • 

072 

084 

096 

108 

121 

133 

856 

145 

157 

169 

182 

194 

206 

218 

230 

242 

255 

8 

857 

267 

279 

291 

303 

315 

328 

340 

352 

364 

376 

9 

858 

388 

400 

413 

425 

437 

449 

461 

473 

485 

497 

10 

859 

509 

522 

534 

546 

558 

570 

582 

594 

606 

618 

12 

860 

630 

642 

Q04 

666 

678 

691 

703 

715 

727 

739 

861 

751 

763 

775 

787 

799 

811 

823 

835 

847 

859 

862 

871 

883 

895 

907 

919 

931 

943 

955 

967 

979 

368 

991 

*003 

♦015 

*027 

*038 

*050 

*062 

*074 

♦086 

*098 

864 

56  110 

122 

134 

146 

158 

170 

182 

194 

205 

217 

i« 

865 

229 

241 

253 

265 

277 

289 

301 

312 

324 

336 

1 

866 

348 

360 

372 

384 

396 

407 

419 

431 

443 

455 

2 

867 

467 

478 

490 

502 

514 

526 

538 

549 

561 

573 

4 

868 

585 

597 

608 

620 

632 

644 

656 

667 

679 

691 

5 

869 

703 

714 

726 

738 

750 

761 

773 

785 

797 

808 

6 
7 
8 

370 

820 

832 

844 

855 

867 

879 

891  ' 

902 

914 

926 

371 

037 

949 

961 

972 

984 

996 

♦008 

•019 

*031 

*043 

10 

872 

57  054 

066 

078 

089 

101 

113 

124 

136 

148 

159 

11 

878 

171 

183 

194 

206 

217 

229 

241 

252 

264 

276 

874 

287 

299 

310 

322 

334 

345 

357 

368 

380 

392 

875 

403 

415 

426 

438 

449 

461 

473 

484 

496 

507 

876 

519 

530 

542 

553 

565 

576 

588 

600 

611 

623 

877 

634 

646 

657 

669 

680 

692 

703 

715 

726 

738 

378 

749 

761 

772 

784 

795 

807 

818 

830 

841 

852 

11 

879 

864 

875 

887 

898 

910 

921 

933 

944 

955 

967 

1 
2 
3 

1 
2 
3 

880 

978 

990 

♦001 

*013 

♦024 

*035 

♦047 

*058 

♦070 

*081 

381 

58  092 

104 

115 

127 

138 

149 

161 

172 

184 

195 

4 

382 

206 

218 

229 

240 

252 

263 

274 

286 

297. 

309 

6 

388 

320 

331 

343 

354 

365 

377 

388 

399 

410 

422 

7 

884 

433 

444 

456 

467 

478 

490 

501 

512 

524 

535 

8 
9 
10 

885 

546 

557 

569 

580 

591 

602 

614 

625 

636 

647 

886 

659 

670 

681 

692 

704 

715 

726 

737 

749 

760 

887 

771 

782 

794 

805 

816 

827 

838 

850 

861 

872 

888 

883 

894 

906 

917 

928 

939 

950 

961 

973 

984 

899 

995 

*006 

*017 

♦028 

*040 

♦051 

♦062 

*073 

♦084 

♦095 

890 

59  106 

118 

129 

140 

151 

162 

173 

184 

105 

207 

891 

218 

229 

240 

251 

2Q2 

273 

284 

295 

306 

318 

10 

892 

329 

340 

351 

362 

373 
483 

384 

395 

406 

417 

428 

1 

1 

893 

439 

450 

461 
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494 

506 

517 

528 

539 

2 

2 

394 

550 

561 

572 

583 

$94 

605 

616 

627 

638 

649 

3 

4 
6 

3 
4 
5 

895 

660 

671 

682 

693 

704 

715 

726 

737 

748 

759 

896 

770 

780 

791 

802 

813 

824 

835 

846 

857 

868 

6 

6 

897 

879 

890 

901 

912 

923 

934 

945 

956 

966 

977 

7 

7 

898 

988 

999 

*010 

♦021 

*032 

♦043 

*054 
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130 

141 

152 

163 

173 

184 
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400 

60  206 

217 

228 

239 

249 

260 

271 

282 

293 

304 

401 

314 

325 

336 

347 

358 

369 

379 

390 

401 

412 

402 

423 

433 

444 

455 

466 

477 

487 

498 

509 

520 

403 

531 

541 

552 

563 

574 

584 

595 

606 

617 

627 

404 

638 

649 

660 

670 

681 

692 

703 

713 

724 

735 

405 

746 

756 

767 

778 

788 

799 

810 

821 

831 

842 

406 

853 

863 

874 

885 

895 

906 

917 

927 

938 

949 

11 

407 

959 

970 

981 

991 

♦002 

*013 

*023 

*034 

♦045 

♦055 

1 

1 

408 

61  066 

077 

087 

098 

109 

119 

130 

140 

151 

162 

2 

2 

409 

172 

183 

194 

204 

215 

225 

236 

247 

257 

268 

3 
4 

410 

278 

289 

300 

310 

321 

331 

342 

352 

363 

374 

6 

411 

384 

395 

405 

416 

426 

437 

448 

458 

469 

479 

7 

412 

490 

500 

511 

521 

532 

542 

553 

563 

574 

584 

8 

413 

595 

606 

616 

627 

637 

648 

658 

669 

679 

690 

9 

414 

700 

711 

721 

731 

742 

752 

763 

773 

784 

794 

10 

415 

805 

815 

826 

836 

847 

857 

868 

878 

888  . 

899 

416 

909* 

920 

930 

941 

951 

962 

972 

982 

993 

*003 

417 

62  014 

024 

034 

045 

055 

066 

076 

086 

097 

107 

418 

118 

128 

138 

149 

159 

170 

180 

190 

201 

211 

419 

221 

232 

242 

252 

263 

273 

284 

294 

304 

315 

420 

325 

335 

346 

356 

363 

377 

387 

397 

408 

418 

421 

428 

439 

449 

459 

469 

480 

490 

500 

511 

521 

10 

422 

531 

542 

552 

562 

572 

583 

593 

603 

613 

624 

1 

423 

634 

644 

655 

665 

675 

685 

696 

706 

716 

726 

2 

424 

737 

747 

757 

767 

778 

788 

798 

808 

818 

829 

3 
4 

425 

839 

849 

859 

870 

880 

890 

900 

910 

921 

931 

5 

426 

941 

951 

961 

972 

982 

992 

♦002 

♦012 

*022 

*033 

6 

427 

63  043 

053 

063 

073 

083 

094 

104 

114 

124 

134 

7 

428 

144 

155 

165 

175 

185 

195 

205 

215 

225 

236 

8 

429 

246 

256 

266 

276 

286 

296 

306 

317 

327 

337 

9 

430 

347 

357 

367 

377 

387 

397 

407 

417 

428 

438 

431 

448 

458 

468 

478 

488 

498 

508 

518 

528 

538 

432 

548 

558 

568 

579 

589 

599 

609 

619 

629 

639 

433 

649 

659 

669 

679 

689 

699 

709 

719 

729 

739 

434 

749 

759 

769 

779 

789 

799 

809 

819 

829 

839 

435 

849 

859 

869 

879 

889 

899 

909 

919 

929 

939 

436 

949 

959 

969 

979 

988 

998 

♦008 

♦018 

*028 

*038 

9 

437 

64  048 

058 

068 

078 

088 

098 

108 

118 

128 

137 

1 

1 

438 

147 

157 

167 

177 

187 

197 

207 

217 

227 

237 

2 

2 

439 

246 

256 

266* 

276 

286 

296 

306 

316 

326 

335 

3 

4 

440 

345 

355 

365 

375 

385 

395 

404 

414 

424 

434 

5 

441 

444 

454 

464 

473 

483 

493 

503 

513 

523 

532 

5 

442 

542 

552 

562 

572 

582 

591 

601 

611 

621 

631 

6 

443 

640 

650 

660 

670 

680 

689 

699 

709 

719 

729 

7 

444 

738 

748 

758 

768 

777 

787 

797 

807 

816 

826 

8 

445 

836 

846 

856 

865 

875 

885 

895 

904 

914 

924 

446 

933 

943 

953 

963 

972 

982 

992 

♦002 

*011 

♦021 

447 

65  031 

040 

050 

060 

070 

079 

089 

099 

108 

118 

448 

128 

137 

147 

157 

167 

176 

186 

196 

205 

215 

T 

449 

225 

234 

244 

254 

263 
4 
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5 
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450 

65  321 

331 

341 

350 

360 

369 

379 

389 

398 

408 

451 

418 

427 

437 

447 

456 

466 

475 

485 

495 

504 

4*2 

514 

523 

533 

543 

552 

562 

571 

581 

591 

600 

453 

610 

619 

629 

639 

648 

658 

667 

677 

686 

696 

454 

706 

715 

725 

734 

744 

753 

763 

772 

782 

792 

465 

801 

811 

820 

830 

839 

849 

858 

868 

877 

887 

456 

896 

906 

916 

925 

935 

944 

954 

963 

973 

982 

10 

457 

992 

♦001 

♦Oil 

♦020 

*030 

*039 

♦049 

♦058 

*068 

*077 

1 

i 

458 

66  087 

096 

106 

115 

124 

134 

143 

153 

162 

172 

2 

2 

459 

181 

191 

200 

210 

219 

229 

238 

247 

257 

266 

3 

4   * 

5 

460 

276 

285 

295 

304 

314 

323 

332 

342 

351 

361 

461 

370 

380 

389 

398 

408 

417 

427 

436 

445 

455 

6 

462 

464 

474 

483 

492 

502 

511 

521 

530 

539 

549 

.  7 

7 

463 

558 

567 

577 

586 

596 

605 

614 

624 

633 

642 

8 

464 

652 

661 

671 

680 

689 

699 

708 

717 

727 

736 

9   9 

465 

745 

755 

764 

773 

783 

792 

801 

811 

820 

829 

466 

839 

848 

857 

867 

876 

885 

894 

904 

913 

922 

467 

032 

941 

950 

960 

969 

978 

987 

997 

*006 

*015 

468 

67  025 

034 

043 

052 

062 

071 

080 

089 

099 

108 

469 

117 

127 

136 

145 

154 

164 

173 

182 

191 

201 

470 

210 

219 

228 

237 

247 

256 

265 

274 

284 

293 

471 

302 

311 

321 

330 

339 

348 

357 

367 

376 

385 

9 

472 

304 

403 

'413 

422 

431 

440 

449 

459 

468 

477 

1 

473 

486 

495 

504 

514 

523 

532 

541 

550 

560 

569 

2 

474 

578 

587 

596 

605 

614 

624 

633 

642 

651 

660 

3 
4 
5 

475 

669 

679 

688 

697 

706 

715 

724 

733 

742 

752 

476 

761 

770 

779 

788 

797 

806 

815 

825 

834 

843 

5 

477 

852 

861 

870 

879 

888 

897 

906 

916 

925 

934 

6 

478 

943 

952 

961 

970 

979 

988 

997 

♦006 

♦015 

♦024 

Z 

479 

68  034 

043 

052 

061 

070 

079 

088 

097 

106 

115 

8 

480 

124 

133 

142 

151 

160 

169 

178 

187 

196 

205 

481 

215 

224 

233 

242 

251 

260 

269 

278 

287 

296 

482 

305 

314 

323 

332 

341 

350 

359 

368 

377 

386 

483 

395 

404 

413 

422 

431 

440 

449 

458 

467 

476 

484 

485 

.  494 

502 

511 

520 

529 

538 

547 

556 

565 

486 

574 

583 

592 

601 

610 

619 

628 

637 

646 

655 

486 

664 

673 

681 

690 

699 

708 

717 

726 

735 

744 

8 

487 

753 

762 

771 

780 

789 

797 

806 

815 

824 

833 

1 

1 

488 

842 

851 

860 

869 

878 

886 

895 

904 

913 

922 

2 

2 

489 

931 

940 

949 

958 

966 

975 

984 

993 

♦002 

*011 

8 

4 
5 

2 
3 
4 

490 

69  020 

028 

037 

046 

055 

064 

073 

082 

090 

099 

491 

108 

117 

126 

135 

144 

152 

161 

170 

179 

188 

6 

5 

492 

197 

205 

214 

223 

232 

241 

249 

258 

267 

276 

7 

6 

493 

285 

294 

302 

311 

320 

329 

338 

346 

355 
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8 

6 

494 

373 

381 

390 

399 

408 

417 

425 

434 

443 

452 

9 

7 

495 

461 

469 

478 

487 

496 

504 

513 

522 

531 

539 

496 

548 

557 

566 

574 

583 

592 

601 

609 

618 

627 

497 

636 

644 

653 

662 

671 

679 

688 

697 

705 

714 

498 

723 

732 

740 
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025 

030 

036 

041 

046 

052 

057 
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1 

814 
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068 

073 

078 

084 

089 

094 

100 

105 

110 
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3 

815 

116 
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132 

137 

142 

148 
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164 

816 

169 

174 
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185 
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196 

201 

206 

212 

217 

4 

817 

222 

228 

233 

238 

243 

249 

254 

259 

265 

270 

4 

818 

275 

281 

286 

291 

297 

302 

307 

312 

318 

323 

5 

819 

328 

334 

339 

344 

350 

355 

360 

365 

371 

376 

5 

820 

381 

387 

392 

397 

403 

408 

413 

418 

424 

429 

821 

434 

440 

445 

450 

455 

461 

466 

471 

477 

482 

822 

487 

492 

498 

503 

508 

514 

519 

524 

529 

535 

823 

540 

545 

551 

556 

561 

566 

572 

577 

582 
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824 

593 
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603 

609 
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619 

624 

630 

635 

640 

825 

645. 
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656 
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714 
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745 
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392 
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402 

407 
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418 
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840 
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443 

449 
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464 

469 

474 
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480 

485 

490 

495 
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842 
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846 
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773 
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860 

92  942 

947 

952 

957 

962 

967 

973 

978 

983 

988 

861 

993 
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*018 

♦024 

*029 

*034 

♦039 

862 

93  044 

049 

054 
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064 

069 

075 

080 

085 
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863 

095 

100 
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110 
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131 

136 
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864 
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171 

176 

181 

.186 

192 
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197 
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207 

212 
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227 
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242 
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247 
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298 

303 
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313 
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323 

328 
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339 
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354 
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1 

869 
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404 

409 

414 

420 

425 
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3 

4 
6 
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3 

860 

450 

455 

460 

465 

470 

475 

480 

485 

490 

495 

861 

500 

505 

510 

515 

520 

526 

531 

536 

541 

546 

6 

4 

862 

551 

556 

561 

566 

571 

576 

581 

586 

591 

596 

7 

4 

868 

601 

606 

611 

616 

621 

626 

631 

636 

641 

646 

8 

5 

864 
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661 
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671 

676 

682 
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866 
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707 

712 

717 
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767 
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782 
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880 
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483 
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886 
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2 
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95  424 
472 
521 
569 
617 

665 
713 
761 
809 
856 

904 
952 
999 

96  047 
095 

142 
190 
237 
284 


379 
426 
473 
520 
567 

614 
661 
708 
755 


848 
895 
942 
988 
97  035 

081 
128 
174 
220 

267 

313 
359 
405 
451 

497 

543 

589 
635 
681 

727 


429 
477 
525 
574 
622 

670 
718 
766 
813 
861 

909 
957 
*004 
052 
099 

147 
194 
242 
289 
336 

384 
431 
478 
525 
572 

619 
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713 
759 
806 

853 
900 
946 
993 
039 

086 
132 
179 
225 
271 

317 
364 
410 
456 
502 

548 
594 
640 
685 
731 


434 

482 
530 
578 
626 

674 
722 
770 
818 


914 
961 
*009 
057 
104 

152 
199 
246 
294 
341 


435 
483 
530 

577 

624 
670 
717 
764 
811 


904 
951 
997 
044 

090 
137 
183 
230 
276 


414 
460 
506 

552 

598 
644 
690 
736 


439 
487 
535 
583 
631 

679 
727 
775 
823 
871 

918 
966 
*014 
061 
109 
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204 
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327 
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540 
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960 
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053 
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497 
545 
593 
641 
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213 
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544 
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076 
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830 

876 
923 
970 
*016 
063 

109 
155 
202 
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294 

340 
387 
433 
479 
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571 
617 
663 
708 
754 


458 
506 
554 
602 
650 

698 
746 
794 
842 
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*033 
080 
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175 
223 
270 
317 
365 

412 
459 
506 
553 
600 

647 
694 
741 
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834 

881 
928 
974 
*021 
067 


463 
511 
559 
607 
655 

703 
751 
799 

847 
895 

942 
990 
*038 
085 
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180 
227 
275 
322 


417 
464 
511 
558 
605 

652 
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745 
792 
839 
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979 

*025 

072 


114 

118 

160 

165 

206 

211 

253 
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437 
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529 
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516 
564 
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804 
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960 

97  772 

777 

782 

786 

791 
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800 
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Aluminium,  sulphate  Al^SO, 


Name. 


sulphide 

Alum,  ammonium. . . 

ammonium  chrom . 

ammonium  iron  . . . 

caesium 

potassium 

potassium  chrom . . 

potassium  iron  .... 

potassium    manga- 
nese  

rubidium 

sodium 

thallium 


Ammonia 

Ammonium  acetate. 

antimonate 

auricyanide 


aurocyanide . 


arsenate 

arsenite 

benzoate  

borofluoride 

bromide 

bromoplatinate. 

carbamate 

carbonate 

acid. 


Formula . 


u\ 

A12(S04)8.18H20.... 
A1& 

24H20 

24H20 

Fe2(S04)8.(NH4)2S04. 

24H20 

A12(S04)8.CS2S04. 

24H20 

A12(S04)3.K2S04. 

24H20.  ^ 

Cr^SOA-igSCV 

24H20 

Fe2(S04)8.K2S04. 

24H20 

Mn^SOA.K^O,. 

24H20 

AL8(S04)3.Rb2S04. 


Al2(S04)8.Na2S04. 

24H20 

A12(S04)8.TT2S04. 

24H20 


NH8 

NH.CftO, 

NH4Sb03.2H20. . . 
Au(CN),.NH4CN. 

H20 
AuCN.NH4CN 


(NH4),As04.3H20. . . 

NH4As02 

NH4C7H502 

NH4BF4 

NH4Br 

(NH4)PtBrfl...[NH. 
NH4HC08.NH4C02. 

(NH4)2CO,.H20 

NH4HC08 


Molec- 
ular 
Weight. 


342.41 
666.70 
150.41 

906.95 

956.75 

964.43 

1136.5 

949.06 

998.86 

1006.5 

1004.7 

1041.8 

916.86 

1278.8 

17.03 

77.07 
222.27 
337.30 

267.26 

247.19 
125.00 
139.082 
105.04 

97.96 
710.43 
157.15 
114.10 

79.05 


2.71 
1.62 
2.02V° 

1.645V° 

1.719 

1.712 

2.0215°° 

1.7571?° 

1.81278°° 

1.806 


Specific 
Gravity. 

Water=  i. 

Alr=  i  (A). 

Ht=i(D). 


105-106° 

84.5° 


1.87 

1.675V° 

2.32 
0.5971  A. 
0.6234°°  lq 


1.85117° 
2.327¥° 
4.265*° 


1.586 

Digitized  by  V-jOOQU 


Melting 

Point, 

°C. 


dec.  770° 
decomp. 
1100° 

94.5° 


99° 
61° 


-77.34° 

89° 

decomp. 

decomp. 

200° 

decomp. 

150-200° 


dec.  193 .5° 


sublimes 
decomp. 
sublimes 
dec.  85°- 
dec.36-60° 
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Boiling 

Point, 

°C. 


23H,0,  190° 


23H,0,  190° 


-38.5° 
-38.5° 


Solubility  in  xoo  Parts. 


Cold 
Water. 


36.120° 

87 

decomp. 

3.9»° 

3.95° 

4Q160 

0.30° 

5.2* 

20 

2012J50 

decomp. 

1.30° 

103.  1J* 

4.84* 

104960c.c* 

89.9* 

148*° 

insoluble 

soluble 


soluble 

soluble 

v.  soluble 

95225 

soluble 

66.21* 

0.592* 

2516° 

100*°^ 

11.9* 


Hot 
Water. 


89.  I10* 
113210* 


3571000 

151*0 

400 

42.5410* 

42210* 

50 

v.  soluble 

soluble. . . 

43. 2580° 

146. 330° 


insoluble  alcohol . 
sol.  a 


65.190* 
72722c.ci6° 

57.81* 


v.  soluble 


83.310° 


128.210* 

67®° 

^30°" '" 


Alcohol  (al.),  Adds  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


insoluble  alcohol, 
soluble  alcohol . . 
insoluble  alcohol. 


insoluble  alcohol, 
insoluble  alcohol. 


regular 

green  regular  . 
violet  regular . 
violet  regular . 


insoluble  alcohol. 


14. 82*  alcohol,  ether. 


insoluble  alcohol, 
soluble  alkalies. . 


soluble  alkalies. . . . 
3.5725°,  13.27*  al, 


soluble  alcohol,  ether. . 


insoluble  alcohol, 
insoluble  alcohol. 

Digitized  by 


octahedral. . . 
hexagonal 
needles 
regular 


ivio.  or  green 
regular 

regular 


regular. 


crystals. 


crystalline 

plates 


prisms 

crystals 

hexag.  prisms 

regular 

red  regular. . . 


plates 

.  rhombic    or 
monoclinic 
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Name. 


Ammonium    carbon- 
ate, seequi- 

citrate 

chloraurate 

chlorate 

chloride 

chloroiridate 

chloropalladate 

chloropalladite 

chloroplatinate 

chloroplatinite 

chlorostannate 

chromate 

cyanate 

cyanide 

dichromate 

dithionate 

ferric  oxalate 

ferrocyanide 

fluoride 

"       acid 

formate 

gallate 

hypophosphite 

iodate 

iodide 

metavanadanate, . . 

molybdate 

"         hepta-. . 

nitrate 

nitrite 

oxalate 

acid 

perchlorate 

perchromate 

permanganate 
persulphate. ...... 

phosphate  di- 

"         mono- . . 


Formula. 


(NH4)2C03. 

2NH4HCOs.H20. 

(NH4)8CeH507 

(NH4AuCl4)4.5H20. 

NH4C108 

NH4C1 

(NH^rCl, 

(NH^PdCl, 

(NHJ^dCl, 

(NH4)2PtCl, 

(NH4)2PtCl4 

(NHJ^nCl, 

(NH4)2Cr04 

NH4CNO 

NH4CN 

(NH4)2Cr207 

(NIUSA 

(NH4)3Fe(C204)8. 

4H20 

(NH4)4Fe(CN)fl. 

6H„0 

NH4F. 

NH4F.HF 

NH4CH02 

NH4C7OftO..H20... 

NH4H2PO, 

NH4I08 

NH41 

NH4V08 

(NHJ.MoC^ 

(NH^MoA^I^O. 

NH4NOs 

NH4N02 

(NH4)eC,04.H20.... 

NH4HC204.H20 

NH4C104 

(NH4)3Cr08.. 

NH4Mn04 

(NHJAO, 

(NHJ^PO, 

NH.HjPO, 


Molec- 
ular 
Weight. 


272.23 
243.17 
447.19 
101.50 
53.50 
441.94 
355.54 
284.62 
444.04 
373.12 
367.84 
152.08 
60.05 
44.05 
252.08 
196.22 

446.03 

261.96 

37.04 

57.05 

63.05 

205.10 

83.10 

192.96 

144.96 

69.04 

196.08 

1236.3 

80.05 

64.05 

142,10 

125.07 

117.50 

234.13 

136.97 

228.20 

132.13 

115.10 


3.034V 


2.511 
81.886"° 


Specific 
Gravity. 

Water  =  x. 

Air=  x  (A). 

H,-i(D). 


1.520"° 

2.856 

2.418 


5H20,  100 
expl.  102° 


decomp. 
decomp. 
decomp. 
decomp. 


2.153 
21.704 

1.778517-60 


dec.  185° 
decomp. 
dec.  36° 
decomp. 


1.211H° 
1.266 


3.31-3.34 
2.501 


2.3S-2.95 


1.7251B° 
1.69 
1.502 
1.556 
95 


2.207610-250 


1.619 
1.803V 


Melting 

Point, 

°C. 


decomp. 


3H2O,100° 


decomp. 


100° 
dec.  150° 
sublimes 
decomp. 
decomp. 


153°-166° 
decomp. 


decomp. 
dec.  50° 
decomp. 
decomp. 


t^KJ 


/ 


W 
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u 

V 

.0 

s 

3 

Boiling 

Point, 

°C. 

Solubility  in 

100  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

2513° 

deliques. 

soluble 

soluble 

29.40° 

0.7140.,.... 

soluble 

v.  soluble 

0.6720° 

soluble 

33.33150 

4030° 

soluble 

soluble 

47.130° 

v.  soluble 

42.80° 

soluble 

v.  soluble 

v.  soluble 

1020° 

soluble 

soluble 

2.6i6° 

v.  soluble 

s.  soluble 

decomposes 

soluble 

118°° 

soluble 

4.215° 

soluble 

soluble 

s.  soluble 

815° 

58.20° 

25 

1710° 

50*>° 

? 

3 
4 
5 

soluble  alcohol 

soluble  alcohol 

s.  sol.  al,  NH3,  Methyl  al. 

yellow  monocl. . 
monoclinic      .* 

77  3100° 
2.869° 

reg.  or  tetrag. . . 
reddish-brown 

6 

/■  •  •  •  • 

7 

bright  red 

olive  gr.  needles 
yellow  regular  . 
tetragonal ..... 

8 

insoluble  alcohol 

0.005  alcohol 

9 

1.25100° 
v.  soluble. . 

no 

11 

1? 

decomp. 
decomp. 
v.  soluble 
v.  soluble 

yellow  monocl.  is 

13 

s.  soluble  alcohol 

14 

soluble  alcohol 

regular 

monoclinic. . .  j  . 

15 

16 

insoluble  alcohol 

17 

18 

dec.  165° 

345100° 

light  green  crys. 
monoclinic 

insoluble  alcohol 

s.  soluble  alcohol 

19 

decomp. 

hexagonal 

rhombic 

20 

9.1 

531809  .... 

monoclinic. 

9? 

A3 

soluble 
14.5ioo° 
v.  soluble 
v.  soluble 
decomp. 

rhombic  tablets 

?4 

rhombic. ...... 

?5 

v.  soluble  alcohol 

insol.  NH4C1 

regular 

crystalline 

monoclinic 

?6 

?7 

insoluble  alcohol 

?8 

monoclinic 

?9 

dec.  210° ' 

871100' 

decomp. 

41.34 

3.8200  alcohol. 

rh'b.  or  tetrag.. 

30 

soluble  alcohol 

31 

trimet.  prisms  . 
rhombic. 

3? 

• 

33 

v.  soluble 

34 

s.  sol.  NH3 ;  insol.al., ether 

red  octahedral . 

35 

rhombic 

36 
37 
38 

monoclinic 

decomp. 
26031° 

insoluble  alcohol 

monoclinic 

tetragonal 

Digitized  by  Vj 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 
Gravity. 

Waters  i. 

Air=  x  (A). 

H^iCD). 


Melting 

Point, 

°C. 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

U7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
36 
37 
38 


Ammonium 
phosphate  meta-. . . 

phosphite 

phosphomolybdate 

salicylate 

selenate 

stannic  chloride .  .  . 

sulphate 

acid 

sulphite 

sulphite  acid 

sulphide 

"        penta-. . . . 

sulphydrate 

sulphocyanate 

tartrate 

acid 

thiocarbonate 

thiosulphate 

tungstate  meta- . . . 

"         para- 

Antimonic  Acid 

"  *    "  pyro-. 

Antimonous  Acid . .  . 

Antimony 

bromide 

chloride  tri- 

"        penta- 

fluoride  tri- 

"       penta- 

hydride  (stibine) . . 

iodide  tri- 

n       it 

tt       a 

oxide  tri- 

"     tetr- 

oxide  pent- 

oxy chloride  (-ous) 
(-ic).. 


(NH4)4P4012 

NH4H2P03 

(NH4)3P04.12Mo08. 
3H20 

NH4C7H808 

(NHJ.SeO, 

(NHJ^nCl, 

(NHJ.SO, 

NH4HS04 

(NHJ.SOa.Hp 

NH4HSO, 

(NHJ.S 

(NH4),S5 

NH4HS 

NH4CNS 

(NH4)2C4HA 

NH4HC4H4Oa 

(NH4)2CS3 

(NHJ.SA 

(NH4)2W4018.8H20.. 
(NH.W^.eH^.. 

HSbO, 

H4Sb207 

HSb02 

Sb 

SbBr8 

SbCl8 

SbCl6 

SbF8 

SbF6 

SbH3 

Sbl3 

Sbl3 

Sbl3 

Sb203 

Sb204 

Sb208 

SbOCl 

SbOCl8 


388.33 
99.10 

1931.24 
155.08 
179.28 
367.84 
132.14 
115.12 
134.17 
99.12 
68.15 
196.43 
51.12 
76.12 
184.12 
167.08 
144.29 
148.22 
1124.2 
1888.3 
169.21 
356.43 
153.21 
120.2 
359.98 
226.58 
297.50 
177.2 
215.2 
123.22 
500.96 
500.96 
500.96 

288.4 

304.4 
320.40 
171.66 
242.58 


123° 


2.197*8° 
2.511 

.7687  V 
1.787 


decomp. 


140° 


decomp. 
decomp. 
decomp. 


1.305713° 

1.601 

1.680 


decomp. 
159° 


sublimes 


6.6 


6.62 

4.14823° 

3.064260 

2.34618 

4.3792090 

2.99022-80 

4.34416°A: 

4.848260 


7H2O,100° 

4H2O,100° 

decomp. 

H2O,200° 

decomp. 

630° 

94.2° 

73.2° 

2.8° 

292° 


4.768220 

5.2-5.67 

4.07 
3.78 


-91.5° 
170.8° 
170.8 
170.8° 

red  heat 

O,  1060° 
O,  450° 


decomp. 


Digitized  by  LjOOQIC 
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Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


1. 


I  dec.  160° 


dec.  280° 


3. 

4. 

5. 

6. 

7 

8 

9. 
10. 
11 
12. 
13. 

14  dec.  170° 
15 
16 
17 
18 
19 
20 
21 
22 
23 

241440° 
[25|280° 
26  223.5° 
27jl02°-103°  * 
28|Sublimes 
29155° 

so'-is0! 

3lj401° 
321401° 
331401° 

341550° 

35| 

36  0,,  1060° 
37 


soluble 
1710° 


03*6° 
111.126° 
1177° 
33 
7loo 

100 

10012° 

soluble 

v.  soluble 

soluble 

v.  soluble. 

122»° 

soluble 

s.  soluble 

v.  soluble 

soluble 

120 

2.8*6° 

s.  soluble 

s.  soluble 

insoluble 

insoluble 

decomp. 

601. 6°° 

decomp. 

soluble 

soluble 

20c.c. 

decomp. 

decomp. 

decomp. 

.  0018216° 

insoluble 
insoluble 
insoluble 
insoluble 


260310. 


tetragonal . 


insoluble 


I971000 
103.3W»° 


insol.  al.,  HN08;  sol.  alk, 
43.526*,  10079°  al 


insoluble  alcohol . 
insoluble  alcohol. 


16220° 


soluble  alcohol . 
soluble  alcohol . 


yellow 

monoclinic 

rh'b.  ormonocl. 

regular 

rhombic 

rhombic 

monoclinic. . . . 

rhombic 

[prisms 

orange  red 
rhombic 


monoclinic. . 


insol.  al. ;  sol.  a.,  alk. . , 
insol.  alcohol,  ether. . . 


4.522° 

soluble 
s.  soluble 
insoluble 
insoluble 
decomp. 
4531«° 
decomp. 
decomp. 


insol.  alcohol,  ether. . . . 


yellow .... 
rhombic. . . 
octahedra. . 
rhombic. . . 


soluble  acids  and  KOH 

soluble  KOH 

insoluble  alcohol 

sol.  hot  cone.  H,jS04,  aq.r. 
sol.  Ha,  HBr,  CS2,  al. 
sol.  al.,  HC1,  H2C4H4Ofl 
soLHCl 


hexag.  rhomb. 

rhombic 

rhombic 


decomp. 
decomp. 
decomp. 

01 

insoluble 
insoluble 
decomp. 
decomp. 


soluble  KF 

1500c.c.al.,2500c.c.CS. 

f  soluble  alcohol,. . . . 
\  HI,  HC1 

LKI,CSa 

soLHCl,  KOH,  H2C4H4Ofl 

sol.  hot  cone.  HC1 

soluble  HC1,  KOH,  HI . 
insol.  al.;sol.  HC1,  CSa. 
soluble  alcohol 


octahedral. . . 
oily  liquid . . . 


red  hexagonal 
yellow  rhomb, 
red  monoclinic 
trimetric 
octahedral 


yellow 

monoclinic. . .  . 
yellow 


^oogre- 


*  At  68  mm. 


t  Decomposes  at  150°. 
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1  Antimony  sulphate . 

2  sulphide  tri- 

"        penta- 

Antimonyl 
potassium  tartrate, 
sulphate  basic 

Argon 


4 
5 

6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 


Arsenic  crystalline. . 
"     amorphous. . 

acid 

fluoride 

iodide  di- 


Name. 


Sb2(S04)3. 
Sbft.... 
SbA..-.. 


As4 

As 

H3As64.ik2b. 

AsF5 

AsL 


pentoxide 

sulphide  di- (realgar) 
"       penta-. . . 
Arsenous  bromide. 

chloride 

fluoride 

hydride  (arsine) 

iodide 

oxide 


oxychloride 

phosphide 

selenide 

sulphide  (orpiment) 

Auric  bromide 

chloride 


cyanide 

hydroxide 

iodide 

hydrogen  nitrate. . . 


oxide 

sulphate 

sulphide 

Auricyanhydric  Acid 
Aurichlorohydric  Acid 


Formula. 


K(SbO)C4H406.lH20 
(SbO^O^Sb^OH), 


528. 
336. 
400. 

332. 
676. 


As206. 

AsA. . 

Aaft.. 

AsBr3. 

AsCl3.. 

AsF3. . 

AsH3.. 

Asl3.. 

As4Ofl. 

As4Ofl. 

AsOCl. 

AsP... 


As-jSj, 

AuBr3 

AuCl3 

AuCl3.2H20 

Au(CN)3.6H20.. 

Au(OH)3 

Aul3 

Au(N03)3.HN03. 
3H20. 

Au203 

Au203.2S03.H20. 

AuA 

HAu(CN)4.3H20. 
HAuCl4.4H20... 


Molec 

ular 

Weight. 


4.89^ 

4.652 

4.120°° 

2.6 


39.88 


299 
299 
150. 
169. 
328 

229 
214 
310 
314 
181, 
131. 
77. 
455 
395. 
395. 
126 
105. 
386. 
246. 
436. 
303. 
339. 
383. 
248. 
577. 
500. 

442. 
620. 
490. 
356. 
412. 


1.379  A. 

19.96  D. 
5.727"° 
4.716"° 
2.5 
5.964  D. 


Specific 
Gravity. 

Water  =  i. 

Air  =  i(A). 

H,«i(D). 


3.99-4.25 
3.4-3.6 

3.6611 

2.205J 

2.73 

2.695  A. 

4.39ii 

3.65-4.15 

3.738 


4.75 
3.40-3.46 


2.58 


Melting 
Point, 
°C. 


decomp. 

fusible 

fusible 

iH2O,100° 


-187.9° 
850° 


35.5° 
-80° 
decomp. 
135.5° 
red  heat 
307° 

v.  fusible 
31° 
-18° 
-8.5° 
-113.5° 
140.7° 
sublimes 
200° 
fusible 


360° 
310° 


288°* 
decomp. 


l}H2O,100 

decomp. 

0.160°t 


50° 


*  Under  a  pressure  of  two  atmospheres  of  Chlorine".zed  bv  glioses  03  at  250°. 
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Boiling 

Poiut, 

°C. 


volatile 


-186.1° 

Subl.  554° 
<360° 
H20,  160° 
53° 


decomp. 
.000175 
insoluble 

5.26«-7° 
insoluble 

5.6C.C.10 

insoluble 
insoluble 
16.7 
soluble 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 
decomp. 
insoluble 

35.7100° 
decomp. 

3.43CC.500 

insoluble 
insoluble 
50 


Hot 
Water. 


sol.  H^O, 

sol.alk.,NH4HS,K2S,HCl 
sol.  alk.,  NH4HS,  HC1. . 


insoL  al,  sol.glyc. 
5.5150  glycerene.. 


sol.  HNO3,  C12.H,0. . 

aq.  r.,  hot  alk 

soluble  alkalies 

soluble  alk.,  al.,  ether . 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


black 
orange, 


Crystalline  Form 
and  Color. 


octahedral.. 


gray  rhomboh. 
black  amor- 
[phous 


decomp. 

565° 

sublimes 

221° 

130.2° 


re 

J -54.8°  j 

*394°-414° 
)  125°- 150° 

I  . 
I. 


150 

insoluble 
insoluble 
decomp. 
decomp. 
decomp. 


v.  soluble 

insoluble 

insoluble 

decomp. 

decomp. 

decomp. 


>>700° 


dec.  250° 


►  decomp. 


1.716° 

3.7 

decomp. 

decomp. 

insoluble 

0.00005 

soluble 

68 

soluble 

v.  soluble 

insoluble 

insoluble 

decomp. 

insoluble 
deliques. 
insoluble 
soluble 
v.  soluble 


30ioo° 

10.14 

11.46 

decomp. 

decomp. 

decomp. 

s.  soluble 


v.  soluble 

sol.  KA  NaHC03... 

soluble  alkalies,  HNO. 

soluble  HBr,  HC1. . . . 

sol.  HBr,  HC1,  al.,  ether 

sol.  alcohol,  ether 

s.  soluble  alkalies 

soluble  alcohol,  ether  . . 
sol.  alk.;  alk.  carbon- 
ates; HC1,  alcohol 


amorphous 

red  monoclinic 

yellow 

prisms. .  .• 

needles  


red  hexagonal, 
reg.  octahedral 
amorphous.  . . . 


v.  soluble 
soluble 
v.  soluble 
insoluble 
decomp. 


sol.  CS;  insol.  al.,  ether 

soluble  alkalies 

sol.  alk. ;  alk.  carbonates 

soluble  ether 

soluble  alcohol,  ether  . . 

soluble  alcohol 

soluble  alcohol 

soluble  cone.  HNOa 

soluble  iodides 

soluble  HNOa 


brown.. 

.  .[monoclinic 
yellow  or  red 
dark  brown,. . . 
red  brown  leaf 
orange 


insoluble 
decomp. 


v.  soluble 


soluble  HC1 

sol.  HCL,  17  ConcH^O, 
sol.  NagS,  KjjS;  insol.  a., 
soluble  alcohol,  ether  . . 


yellow  brown . . 

dark  green 

yellow   triclinic 

octahedral 
black 


brown 

tablets 

crystalline 


t  Decomposes  at  230°. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 

37 
38 


Name. 


Auroauric  bromide.. . 

chloride 

oxide 

sulphide 

Aurobromhydric  Acid 
Aurous  bromide. .  . 

chloride 

cyanide 

iodide 

oxide .'. 

sulphide  * 

Barium 

acetate 

arsenate 

boride 

bromate 

bromide 

carbide 

carbonate 

chlorate 

chloride 

chloroplatinate. . 
chloroplatinite. . . 

chromate 

cyanide 

dichromate 

dithionate 

ferrocyanide .... 

fluoride 

fluosilicate 

fluobromide 

fluochloride 

fluoiodide 

formate 


Formula. 


AuBr2 

AuCL, 

Au20 

AuS 

HAuBr4.5H20. 

AuBr :.. 

AuCl 

AuCN 

Aul 

A^O 

AujS 

Ba 


Ba(C2H302)2.H20. 

Ba3(As04)a 

BaHAs04.H20... 

BaB6 

Ba(Br08)2.H20. . . 

BaBr2 

BaBr2.2HaO 

BaC2 

BaC03 

Ba(C103)2.H20. . . . 

BaCl2 

BaCl2.2H20 

BaPtCl6.4H20. . . . 
BaPtCl4.3H20. . . . 

BaCr04 

Ba(CN)2 

BaCr207 

BaCr207.2H20  .  . . 

BaS206.2H20 

Ba2Fe(CN)fl.6H20. 

BaF2 

BaSiFa 


BaBr2.BaF2. 
BaCl2.BaF2. 

BaI2.BaF2.  . 
Ba(CH02)2. 


357.04 

268.12 

410.4 

229.27 

607.96 

277.14 

232.66 

223.21 

324.12 

410.40 

426.47 

137.37 


Molec- 
ular 
Weight. 


3.78. 


273 
690 
295 
203 
411 
297 
333 
161 
197 
322 
208 
244 
617 
528 
253 
189 
353 
389 
333 
594 
175 
279 


.43 
07 
.35 
.37 
.23 
.21 
.24 
.37 
.37 
.31 
.29 
.32 
.39 
.46 
.47 
.39 
.37 
.40 
.54 
.74 
.37 
.67 


2.02 


472.58 
383.66 

566.68 
227.39 


Specific 

Gravity. 

Water=  i. 

Air«x(A). 
H,=  i(D). 


4.36160 
3.820 

781V 
3.852V 
3.75 
4.275 
3.179 
3.856V 

097V 
2.86 
2.868 
4. 498^° 


5.6 


4.828 
2816° 

96 
4.5118° 


5.21.. 
3.212 


850° 


decomp. 


Melting 

Point, 

°C. 


dec.  115° 
dec.  250° 
dec.  250° 
dec.  140° 
27° 
dec.  115° 


decomp. 
dec.  1206 
dec.  250° 


HaO,  150° 


decomp. 

880° 

2H2O,100° 


1380° 
414°  f 
960° 
860°  % 


1280° 


*  For  other  compounds  see  "  Gold."  t  Anhydrous. 
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Boiling 

Point, 

°C. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 

37 

38 


vol.  950° 


1}H,0,  225* 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 
decomp. 
insoluble 
insoluble 
v.  soluble 
insoluble 
insoluble 
insoluble 
insoluble 
soluble 
insoluble 
decomp. 

62.9-3° 
0.055 


dec.  1450° 


insoluble 
0.3°° 


1250° 

dec.  to  C2H5 

0.002220° 

19.23° 

30.90° 

36.2°° 

soluble 

soluble 

0. 00038*«° 

8014° 

s.  soluble 


24.7518° 
0.115° 
0.16318° 
0.026i7° 

decomp. 
decomp. 

decomp. 
27.760° 


Hot 
Water. 


insoluble 
insoluble 


decomp. 
insoluble 
s.  soluble 
insoluble 


decomp. 
80.  o^ 


insoluble 
5.67ioo° 
14910°° 
181.7100° 


0.0065100° 
111.2100° 
62.7100° 
73.510°' 


0.0043 


90.9100° 
175° 

s.  soluble 
0.0910°° 

decomp. 
decomp. 

decomp. 
39. 7180° 


Alcohol   (al.).  Acids  (a.), 
Alkalies  (alk.),  etc. 


soluble  cold  HC1 

insol.  acids;  sol.  (NHJaS 


Crystalline  Form 
and  Color. 


decomp.  by  acid. 


insol.  acids;  sol.  KCN 

sol.  excess  KI 

sol.  HI,  alkalies 

insoluble  acids 

sol.  al.,  a.;  insol.  bVl, 

petroleum 
insoluble  alcohol .... 
soluble  acids,  NH4C1 . 


soluble  HN08. 


v.  soluble  methyl  al. . . 
decomp.  by  acids .  . . . 
sol.  a.,  Nfl4Cl 


insol.   al.;  s.   sol.   HC1, 
HNO, 

decomp.  by  acids 

v.  soluble  93%  al 

soluble  Ha,  HNO,.... 

1814°  alcohol 

sol.  hot  cone.  H2S04 . . . 


soluble  acids,  NH4C1 . 
insol.  al.;   s.    sol.    HC1, 

NH4C1.  [HNOa 

insol.  al. ;  sol.  cone.  HC1, 
insol.  al. ;  sol.  cone.  HC1, 

HNO3  [HNO3 

insol.  al. ;  sol.  cone.  HC1, 
insoluble  alcohol,  ether. 


black 

dark  red 

olive  brown. . . 

black 

red  crystals. . . 
grayish  yellow 
yellowish  white 
yellow  crystals 

yellow 

violet 

black 

silvery      crys- 
tals 
prisms 


pearly  crystals 
black  regular. . 
monoclinic 


monoclinic. . . 
gray  crystals. 

rhombic 

monoclinic. . . 


red  monoclinic. 

[plates 

yellow  rhombic 


red  monocl.  pr. 
yellow  needles 

rhombic 

yellow  monocl. 
reg.  octahedral 


plates, 
plates. 


plates 

monoclinic. 


t  Loses  2H20  at  100°.    c 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 

Gravity. 

Water  =  i. 

Air  =  i(A). 


H«  = 


Melting 

Point, 

°C. 


Barium  hexanitride 

hydride 

hydroxide 

hypophosphate. .  . 
hypophosphite .  .  . 

iodate 

iodide 

manganate 

metatungstate  .  .  • 

nitrate  

nitrite 

oxalate 

oxide 

it 

perchlorate 

periodate 

permanganate 
peroxide 

a 

persulphate 

phosphate  tri-. . .  . 

"  mono- . 

di-.... 

"  pyro-. . 

platinocyanide .  .  . 

selenate 

silicate 

it 

sulphate 

sulphate  acid 

sulphydrate 

sulphide  mono-. .  . 

tri- 

"        tetra- .  .  . 

sulphite 

sulphocyanate. . .  . 

tartrate 

thiosulphate 

Beryllium  (See  Glu- 

cinum) 
Bismuth 


BaN6.HaO 

BaH2 

BaCOH^SHjO 

Ba^O, 

Ba(H2P02)2.H20. . . . 

Ba(IO,),.HaO 

Bal, 

BaMn04 

BaW40I3.9HaO 

Ba(N08)2 

Ba(N02)a.HaO 

BaCA.HaO 

BaO 

BaO 

Ba(C104)a.4HaO.... 

Ba6(I06)a 

Ba(Mn04)a 

BaOa 

Ba02.8H20 

BaCSOJ^HaO 

Ba3(P04)2 

BaH4(P04)a 

BaHP04. . ; 

Ba^A 

BaPt(CN)4.4H20... 

BaSe04 

BaSi03 

BaSiOj^HaO 

BaS04 

Ba(HS04)2 

Ba(SH)2.4H20 

BaS 

BaS3 

BaS4.HaO 

BaS03 

BaCCNS^HaO.... 

BaC4H4Ofl.H20 

BaSA-HaO 

Bi 


239.45 

139.39 

315.51 

432.82 

285.50 

505.23 

391.21 

256.3 

1243.5 

261.39 

247.41 

243.39 

153.37 

153.37 

408.35 

1132.6 

375.3 

169.37 

313.47 

401.57 

602.19 

331.48 

233.42 

448.80 

508.67 

280.57 

213.67 

321.87 

233.44 

331.53 
275.59 
169.44 
201.52 
283.67 
217.44 
289.57 
303.42 
267.53 


4.2100 
1.656 


explodes 
volatile  . . 
78°* 


2.875 

5.23 

5.150V 

4.85 

4.298 

3.24423° 

3.173290 
2,6578 
4.73-5.46 
5.32-5.74 


HaO,  130° 
539°-740° 


575° 
dec.  115° 


BaO2.450° 


4.96 


0,450° 


2.9 

4.165*6° 

4.1W3 

3.054 

4.75 

4.4418° 


1470° 


4.476 
4.330 


)1580° 
)  decomp. 


4. 2515° 


2.98 


infusible 
dec.  300° 


2.98020-*0 
3.447 


208.0 


9.7474 


270° 


ioogle 


*  Loses  7H?0  at  95°;  8H?0  at  780° 
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a        Boiling 
0        Point, 

Solubility  in  100  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

l| 

v.  soluble 

decomp. 

5.5615° 

s.  soluble 

29 

0.008°° 

170°° 

insoluble 

decomp. 

5.20° 

580° 

0.009318° 

1.50° 

v.  soluble 

decomp. 

182.780° 

33 
0.21100° 

272100° 

crystalline 

crystalline 

21400° 

31103° 

4| 

soluble  al. ;  insol.  ether . 

soluble  alcohol 

insoluble  alcohol 

insol.  al.; sol. HCl,HNOa 

v.  soluble  alcohol 

decomp.  by  acids 

insol.  al. ;  s.  sol.  acids.. . 

1.6,  94%  alcohol 

sol.acids  NH4C1;  insol. al. 

tetragonal 

needles 

5 '. 

monoclinic. .... 

6 

monoclinic 

7i :..:. 

rhombic 

8| 

green  hexag. . . . 

tetragonal 

regular 

hexag.  needles  . 

9i 

v.  soluble 

32.2100° 

97350 

0.0228100° 

90.880° 

0  decomp. 
i; 

2' 

3< 

soluble  HC1,  HNO3.... 

amorphous  .... 

regular 

hexagonal 

4| 

51' 

v.  soluble 

insoluble 

62. 5110 

insoluble 

insoluble 

52.20° 

insoluble 

soluble 

0.01-.02 

0.01 

316° 

0.0118 
soluble 

v.  soluble  alcohol 

soluble  HNO3 

b| 

7 

72.425° 

decomp. 

decomp. 

8 

soluble  dilute  acids .... 

0 

soluble  dilute  acids .... 

d :. 

soluble  alcohol 

soluble 

prisms 

2...'.'.'.'.'.'... 

soluble  acids 

triclinic 

& 

soluble  acids,  NH4  salts 
soluble  acids,  NH4  salts 

rhombic  needles 

i 

amorphous  .... 
graytoyel.mon. 

5 

B 

1 

0.0138 
decomp. 

insoluble  HN03;  sol.HCl 
soluble  HC1 

rhombic 

3 

9  X 

) 

0.0001720° 

0.0003340 

0.006,    3%    HC1;    sol. 
cone.  HjjSO* 

rhombic 

amorphous  .... 

L 

soluble 

decomp. 

soluble 

4X15° 

0.019720° 
soluble 
0.026*8° 
0.26751™0 

insoluble 

insoluble  alcohol 

insoluble  alcohol 

rhombic 

1 r. 

white  amorph.  . 
yellow  green . . . 
red  rhombic  . . . 

5 

1 

v.  soluble 
0.0017780° 

insoluble  alcohol,  CS2  . . 

v.  soluble  HC1 

3520°,  3879°  aicohol 

5 

hexagonal 

needles 

B 

7 

0.05890° 

3 

insoluble  alcohol 

& 

insoluble 

sol.  HNO3,  aq.  r.,  cone. 

[bohedral 
reddish     rhom- 

t  The  anhydrous  salt  melts  at  505°.         J  Volatilizes  slowly  at  1300°- 
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Name. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 


Bismuth  bromide. . . 
carbonate  sub- . . . 

chloride  di- 

"       tri- 

citrate 

dichromate  basic  . 

hydroxide 

iodide 

nitrate 

"      sub- 

oxalate 

oxide  tri- 

"     tetra- 

"     penta- 


oxybromide. 
oxychloride. 
oxyfluoride . 
oxy iodide. . . 
phosphate.  . 
selenide .... 
sulphate. . . . 
sulphide. . . . 

Boric  Acid . . . 


Boron 

bromide 

carbide 

chloride 

fluoride 

hydride 

iodide 

oxide 

phosphide 

sulphide  tri- 

"        penta- 

Borofluohydric  Acid 

Bromic  Acid 

Bromine 


chloride . 

fluoride. 


Formula. 


BiBr, 

Bi208.C02.H20. 

BiCL, 

BiCl3 

BiC«H607 

(BiO)2Cr207.... 

Bi(OH), 

Bil8 

Bi(N03)3.5H20. 
BiON08.H20... 

Bi*(C204)8 

BiA 

BiA.2H20.... 

BiA 

Bi205.H20.:... 

BiOBr 

BiOCl 

BiOF 

BiOI 

BiP04 

Bi,Se3 

Bi,(S04), 

BL& 

H,BO, 


B.... 

BBr,.. 
B6C... 
BC13.. 
BF8... 
BH8.. 
BI3... 

BA-. 
BP... 

B&.. 

BJ3... 
HBF4. 

HBr03 
Br2... 


BrF, 136.92 


Molec- 
ular 
Weight 


447.76 

526.02 

278.9 

314.38 

397.040 

764.0 

259.02 

588.76 

484.11 

304.03 

680.0 

464.00 

516.03 

496.00 

514.02 

303.92 

259.46 

243.0 

350.92 

303.04 

653.6 

704.21 

512.21 

62.02 

11.0 

250.76 
78.0 

117.38 
68.00 
14.02 

391.76 
70.00 
42.04 

118.21 

182.35 
88.01 

128.97 

159.84 


5.60 
6.86 
4.86 
4.56"° 


5.65^° 

2.78 

4.92815° 


8.8-9.0 
5.6 


5.917 
8.08215° 
7.717150 
7.5520° 
7. 922*5° 


Specific 

Gravity. 

Water=  1. 

Air=»  1  (A). 

H.«x(D). 


6.82 


7.00-7.81 
1.4347*5° 

2.45 

2.554V° 
2.650° 
2.51 
1.4341 
2.3  A. 


3.3500 
1.75-1.83 


1.55 

1.85 


3.1883°° 


*  Loses  1  j  H20  at  150° 


t  Loses  1J  HaO  at  300°, 
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453°-498° 


dec.  300° 
435<M47° 


9  dec.  75°-80° 

10 

tl 

12 

13 

14 

15 

16 

17 

18 


02,  357° 
02,  357° 


40 


Boiling 

Point, 

°C. 


t 

(  sublimes 
(3500° 

90.5° 


18.2° 
101° 


210° 

high  temp. 


130° 


58.7° 

X 
130-140° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 

insoluble 

decomp.. . 

decomp. 

insoluble. . 

insoluble 

insoluble 

insoluble 

decomp. 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 


-.000018 

4.92l0 

insoluble 

insoluble 

decomp. 

insoluble 

decomp. 

105.7  c.c.0° 

s.  soluble 

decomp. 

1.10° 

insoluble 

decomp. 

decomp. 

soluble 

v.  soluble 

4.170° 

soluble 
decomp. 


insoluble 
decomp. 


Hot 
Water. 


soluble  ether,  HBr 

sol.  a.;  insol.  Na^CCV 


insoluble 


insoluble 
decomp. 


28.7100° 

insoluble 
insoluble 


insoluble 


16.4102° 
insoluble 


decomp. 
.4950° 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


yellow  cryst.* 


black  needles  . 


sol.  al.,  a.,  acetone  .... 
insol.  al.,  soL  NH3  aq. . . 
soluble  acids;  insol.  alk. 
soluble  acids;  insol.  alk. 
35.20°alcohol;  sol.  HI,KI 
sol.  a.,  4019°  acetone 

soluble  acids 

soluble  acids 

soluble  acids;  insol.  alk. 

soluble  acids 

soluble  a.,  cone.  KOH. . 
soluble  a.,  cone.  KOH . . 

soluble  acids 

sol.  a. ;  insol.  H2C4H4Ofl 

soluble  acids. 

soluble  acids;  insol.  KI. 
sol.  HC1;  insol.  dil.HN03 

insoluble  alkalies 

soluble  acids 

soluble  HNO 

0.2425°  ether,  sol.  al. 

2820°,  72100°  glycerene 
insol.  al., ether  ;sol.  cone. 

HN03,  cone.  HoS04. 
decomp.  by  alcohol .... 
insol.a. ;  dec.f  used  KN03 
decomp.  by  alcohol .... 
decomp.  by  alcohol .... 

soluble  NH4OH 

v.  soluble  CS2,  CC14 

soluble  al.,  cone,  a 

insoluble,  all  solvent.. . . 
s.  soluble,  PCI3,  SC12.... 


crystalline. . 
orange  red. . 


black  hexag. , 


hexag.  plates. 


yellow  tetrag. 
brownish  yel.. 

brown 

red 


sol.  alk.,  CS2,  ether,  al., 

CHCI3  KBr,  H20 
soluble  CS2,  ether. . 
decomp.  by  alfc^ 


1^ 


quadratic 

crystalline 

red  crystalline. 


black 

needles 

brown  rhomb, 
triclinic  mono- 
clinic 
green   amorph. 
monoclinic 


black  crystals 


cryst.  plates 


crystals .  .  . 
crystalline. 


brown  red .... 

[crystals 

yellow     brown 


X  Decomposes  above  10°. 
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2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Name. 


Bromine  hydrate. 
Cadmium 

acetate 

borotungstate. . . 

bromate 

bromide 

carbonate 

chlorate 

chloride 


cyanide 

ferrocyanide . 

fluoride 

formate 

hydroxide . . . 

iodate 

iodide 

lactate 

nitrate 

oxalate 

oxide 


oxide  sub- 

permanganate 

phosphate 

potassium  iodide 

selenate 

sulphate 


sulphide  artificial. . 
"      greenockite 

sulphite 

tungstate 

Caesium 

bromide 

bromoiodide .... 

carbonate 

carbonate  acid. . . 

chloraurate 

chloride 

chloroplatinate. . 
chromate 


Formula. 


Br2.IOH20 

Cd 

CdCGAQ.MBV)  • 
CdAW9On.18H,0. 
Cd(Br03)2.H20.... 

CdBr2 

CdCO, 

Cd(C103)2.2H20.... 

CdCl2 

CdCl2.2H20 

Cd(CN)2 

Cd2Fe(CN)6 

CdF2 

Cd(CH02)2.H20... 

Cd(OH)2 

Cd(IO,)2 

Cdl2 

Cd(C3H5Os)2 

Cd(N08)2.4H20 

CdC204.3H20 

CdO 

CdO 

Cd40 

Cd(Mn04)2.6H20. . . . 

Cd3(P04)2 

CdI,.2KI.2H,0 

CdSe04.2HoO 

CdS04....." 

3CdS04.8H20 

CdS04.4H20 

CdS 

CdS 

CdS03 

CdW04 

Cs 

CsBr 

CsBrI2 

Cs2C08 

CsHCO, 

CsAuCl4 

GsCl 

Cs^tCl, 

CsCr04 

*  Anhydrous, 


Molec- 
ular 
Weight. 


340.00 

112.4 

284.50 

2739.1 

398.26 

272.24 

172.40 

315.35 

183.32 

219.35 

164.42 

436.70 

150.40 

220.43 

146.42 

462.24 

366.24 

302.48 

308.48 

254.45 

128.40 

128.40 

465.6 

458.36 

527.28 

734.29 

291.63 

208.47 

769.54 

280.53 

144.47 

144.47 

192.47 

360.40 

132.81 

212.73 

466.57 

325.62 

193.818 

471.85 

168.27 

673.58 

248.81 

nigiti? 


4.05  V 
3.327 


6.64 

2.45 

4.7915° 

5.644-5.1 

5.644 


Specific 
Gravity. 
Water=  i. 

Air=  i  (A). 

H,=  iO». 


8.64217° 
2.01 


3.758 

5.192V 

4.258 


520 

decomp. 
H20,  300° 
decomp. 
385° 


2.455 
3  3218°  * 

6.95 
8.11 
8.21-8. 1819° 


3.359 

3.632 

4.7216° 

3.087  V0 

3.05 

3.9-4.8 

4.8-4.9 


1.872°D 
4.45521-4° 


3.972V 


4.237MOg} 


Melting 

Point, 

°C. 


dec.  15° 
321° 


decomp. 

568° 

decomp. 

80° 

563° 


dec.  200° 


59.5° 
decomp. 

infusible 

n 

decomp. 
decomp. 


1000° 


white  heat 
decomp. 
26. 37°       , 


iC02, 175° 


646° 
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806°-812° 


861°-954° 


708°-719° 


Boiling 

Point. 

°C. 


778° 


1000° 


132° 


subl.  980° 


670° 


dec.  610° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


soluble 

insoluble 

v.  soluble 

125019° 

125!7° 

61.10° 

insoluble 

339°' 

14020° 

168200 

1.715° 

insoluble 

4.3615° 

v.  soluble 

0.00026250 

s.  soluble 

80. 1°° 

10 

143  .4°' 

0.0033718° 

insoluble 

insoluble 


v.  soluble 

insoluble 

13715° 

v.  soluble 

76. 5°° 

114.20° 

1400° 
(.00013 
( insoluble 

s.  soluble 

0.05 

decomp. 

soluble 

decomp. 

382. 3200 

210.2 

0.510° 

J61.400 

0:024°° 

71.3513° 


Hot 
Water. 


insoluble 


sol.  a.,  NH4N03 


161100° 

insoluble 

549650 

150100° 

18oioo° 


s.  soluble 
128100° 

12.5 


0.009 

insoluble 

insoluble 


60.8100' 
87100' 
135.5100° 
colloidal  s. 


decomp. 


v.  soluble 

v.  soluble 
38ioo° 

270. 51000 

0.377loo° 

88. 66300 


Alcohol  (al.)f  Acids  (a.), 
Alkalies  (alk.),  etc. 


26.61B°al.,  0.4'53  ether 
sol.  acid,  NH4  salts .... 

soluble  acids 

1.52l5°  alcohol 

2.0515°  methyl  alcohol . 
sol.  KCN,  NH4OH,  a... 

sol.  HC1 

insol.  al. ;  sol.  acids .... 

[salts 

insol.  alk.;  sol.  a.,  NH4 
soluble  HNO3,  NH4OH. 
sol.  al.,  ether,  NH4OH  . 

insoluble  alcohol 

sol.  al. ;  insol.  HN03. . . . 
sol.  a.,  NHgaq 

(soluble  acid,  NH4  salts 
insol.  alk 

decomp.  by  alk.,  acids  . 


hexagonal 

monoclinic 

crystalline. . . . 


soluble  NH4  salts,  acids. 
7115°al.;4215°  ether.... 


insoluble  alcohol 

v.s.sol.NH4OH;sol.a.. 

soluble  cone,  acids 

insol.  al. ;  sol.  a.,  NH4OH 

soluble  NH4OH 

soluble  acids,  alcohol  .  . 
decomp.  by  alcohol .... 

soluble  alcohol 

II.I190,  20.179°  alcohol. 

sol.  al 

soluble  alcohol 

soluble  alcohol 


Crystalline  Form 
and  Color. 


red  octahedra. 
crystalline. . .  . 
monoclinic. . . . 


triclinic 

crystalline. . . 


crystalline 

monoclinic 

hexagonal .... 

crystalline 

brownish 

needles 

prism,  needles. 


brown  amorph. 

regular 

green  amorph. 


amorphous  . . . 
rhombic 


monoclinic 

.[or  amorph. 
yellow  hexag. . 
yellow  hexag. . 
crystalline. . . . 
yellow  crystals 
silvery  yellow. 


rhomb,  prisms 


regular 

yellow  regular. 

■Prized- by  .vJQQQk?  •  »  •  •  - 


Name. 


Aura  auric  bromide, 

chloride 

oxide 

sulphide ♦ , 

Aurobromhydric  Acid 
Aurotis  bromide.. . 

chloride 

cyanide  ..♦..■.,". 

iodide, . . . * 

oxide 

sulphide  * 

Barium ...,....., 

acetate 

arsenate. ....... 

boride. 

bromate. ....... 

bromide 

carbide. ........ 

carbonate — ... 

chlorate 

chloride 

chloroplafcinate.  . 
chloroplatinite. , . 

chromste 

cyanide. .... 
die  hr  ornate 

it 

dithionate ...... 

ferroeyanide .  ♦  . , 

fluoride 

fluosilicate. ..... 

fluobromide 

fluochloride.  .... 

fluoiodide 

formate 


Formula. 


AuBr2 

AuCl^ 

AuT0 

AuS 

HAuBr4,SH3G. 

AuBr !.  . 

AuCl 

AuCN 

Aul 

AuaO 

AiijS , ,.  . 

Ba. 


Ba(C2HA)*-H,0.  .. 
Ba;l(As04)r ........ 

BaHAsOj.H,0 

BaB,. 

Ba{Br03)£.HaO. . . . . 

BaBr^ 

BaBr2.2HaO,. 

BaG, 

BaCO, 

Ba(ClCy3,H2G...... 

BaCli 

BaCl2.2HsO 

BaPtClfl.4HaO 

BaPt,Cli.3HaO 

BaCrO, 

Ba(CN), 

BaCrA       r« 

BaCrA*2Hrf) 

BaS.,6n.2HyO 

Bai\<(C 

Ba~Fa. 

BaSiF, 

BaBr^ 
BaCL 


Moleo 

ulai 
Weight 


357.04 

268.12 

410.4 

229.27 

607.96 

277.14 

232,66 

223.21 

324.12 

410.40 

426.47 

137.37 


273 

690 
295 
203 
411 
297 
333 
161, 
197 
322 
208. 
244 
617 , 
528 


Specific 
Gravity. 

Wiit«-=  I. 

Air=t{A). 


3.78. 


2.02 


3.820 


21,4.781V 
24  3.852V 
37  37-1 
37  4.275 
31  3 ,  179 

856V 
323  1? 
392 
46 


Melting 

Point, 

°C. 


dec.  115° 

dec.  250° 
dec.  250° 
dec.  140° 

dec.  115° 

decomp. 
dec.  120° 
dec.  250° 


850° 
decomp. 

h3o,  j  sir 


. 


*  For  other  con 


1NOR0A SIC  COMPOUNDS 


in 


Boiling 
Point, 


3. 
4. 
5. 
6, 
7- 
S, 

10. 

1 

2 


vol.  950° 


N 

SliJHjO,  223: 


Cold 
Water- 


decora  p. 

deconip. 

insoluble 

insoluble 

v,  soluble 

insoluble 

insoluble 

insoluble 

insoluble 

s.  soluble 

insoluble 

decomp. 

62,9*3° 
0,055 


insoluble 


Solubility  m  too  Farts. 


Hot 
Water. 


insoluble 
insoluble 


decomp. 
insoluble 
h.  soluble 
insoluble 


decora p. 
80. 5P*° 


insolubl 


Alcohol   (al.)|  Acids  (aJ, 
Alkalies  (alkO,  etc. 


soluble  cold  HCL  . .  , 
icsol.  acids;  sot  (NH4)^S 


decomp.  by  acid. 


insoL  acids;  sol.  KCN 
sol.  excess  KL ...... 

sol.  HI,  alkalies .  . .  ,  r 
nsoluble  acids  ...... 

sol.  alv  a-;  insol.  bVl, 

petroleum 
insoluble  alcohol  ., ,  . , 
soluble  acids,  NH<Cl . 


soluble  HNOs+ 


|v\  soluble  methyl  al. .  . 
^^^■D-  by  aeids  .  . 


Crystalline  Form 
and  Color + 


black . , 

dark  red 

olive  brown. .  . 

black. 

red  crystals.  ♦ , 
grayish  yellow 
yellowish  white 
yellow  crystals 
yellow  ;  ,  .  .  t . . 

violet 

black 

silvery      crys- 
tals 
prisms 


pearly  crystals 
black  regular. . 
monoclinic 


monoclinic. . . 
gray  crystals, 

rhombic 

monoclinic,.. 


red  raonoclinu r, 
. , , ,  ,  [ptitfli 

yellow  rhombic 


/ 


/ 


red  nionorl,  |jr. 

low  tUWtdbM 

&jnbfe 

lUhwlfitl 


ntilintf 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 

Gravity. 

Water  =  i. 

Air=i(A). 
~i=i(D). 


Hi= 


Melting 

Point, 

°C. 


Barium  hexanitride 

hydride 

hydroxide 

hypophosphate. .  . 
hypophosphite .  .  . 

iodate 

iodide 

manganate 

metatungstate  .  .  . 

nitrate 

nitrite 

oxalate 

oxide 

u 

perchlorate 

periodate 

permanganate. . . 

peroxide 

tt 

persulphate 

phosphate  tri-. . . 

"  mono- . 

di-.... 

"          pyro-. 
platinocyanide .  .  . 
selenate 

silicate 

it 

sulphate 

sulphate  acid 

sulphydrate 

sulphide  mono-. .  . 

tri- 

"        tetra- .  .  . 

sulphite 

sulphocyanate. . .  . 

tartrate  

thiosulphate 

Beryllium  (See  Glu- 

cinum) 
Bismuth 


BaNa.HaO 239.45 

BaHa 139.39 

Ba(OH),.8HaO 315.51 

Ba.PA---^- 432.82 

Ba(HaP02)2.H20. . . .  285.50 

Ba(IO,)f.HaO 505.23 

Balt 391.21 

BaMn04 256.3 

BaW4013.9HaO 1243.5 

Ba(NOa)a 261.39 

Ba(NOa)a.HaO 247.41 

BaCjO^HaO 243.39 

BaO 153.37 

BaO 153.37 

Ba(C104)a.4HaO 408.35 

Ba5(I06)a 1132.6 

Ba(Mn04)a 375.3 

BaOa 169.37 

Ba02.8H20 313.47 

Ba(S04)2.4HaO 401.57 

Ba3(P04)a 602.19 

BaH4(P04), 331.48 

BaHP04 233.42 

Ba,PA 448.80 

BaPt(CN)4.4H20...  508.67 

BaSe04 280.57 

BaSiOs 213.67 

BaSiO^HaO 321.87 

BaS04 233.44 

Ba(HS04)2 331.53 

Ba(SH)2.4H20 275.59 

BaS 169.44 

BaS3 .......201.52 

BaS4.HaO 283.67 

BaS03 217.44 

Ba(CNS)a.2H20....  289.57 

BaC4H406.H20 303.42 

BaS*OrHsO 267.53 

Bi 208.0 


4.2100 
1.656 


explodes 
volatile  . 
78°* 


2.875 

5.23 

5.150V 

4.85 

4.298 

3.24423° 

3.17329" 

2.6578 

4.73-5.46 

5.32-5.74 


HaO,  130c 
539°-740° 


575° 
dec.  115° 


BaOa.450° 
t 


4.96 


0,450° 


2.9 

4. 165*° 

4.1i«D 

3.054 

4.75 

4.4418° 


1470° 


(4.476 
(4.330 

)1580° 
( decomp. 

4. 2516° 

infusible 

2.98 

dec.  300° 

2.98020-80 
3.447 


9.7474 


270° 


Toogte" 


Loses  7H?0  at  95°;  8H?0  at  780° 


INORGANIC  COMPOUNDS 
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1 

Boiling 

Point, 

°C. 

Solubility  in  ioo  Parts. 

Crystalline  Form 

'6 

3 
*5 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.)t  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

v.  soluble 

decomp. 

5.5615° 

s.  soluble 

29 

0.008°° 

1700° 

insoluble 

decomp. 

5.20° 

580° 

0.009318° 

1.50° 

v.  soluble 
decomp. 
182. 780* 

crystalline 

crystalline 

tetragonal 

needles 

? 

1400° 
103° 

3 
4 

soluble  al. ;  insol.  ether . 

soluble  alcohol 

insoluble  alcohol 

insol.  al.; sol. HC1,HN03 

v.  soluble  alcohol 

decomp.  by  acids 

insol.  al.;  s.  sol.  acids.. . 

1.6,  94%  alcohol 

sol. acids  NH4C1 ;  insol. al. 

5 

33 

0.21100° 

272100° 

monoclinic. 

6 

monoclinic 

7 

rhombic 

8 

green  hexag. . . . 
tetragonal 

q 

v.  soluble 

32.2100° 

97350 

0.0228100° 
90.880° 

10 

11 

decomp. 

regular 

hexag.  needles  . 

[? 

is 

soluble  HC1,  HNOa.... 

amorphous  .... 
regular 

4 

•5 

v.  soluble 

insoluble 

62.5H° 

insoluble 

insoluble 

52.20° 

insoluble 

soluble 

0.01-.02 

0.01 

316° 

0.0118 
soluble 

v.  soluble  alcohol 

soluble  HNO3 

hexagonal 

6 

7 

72.4*5° 

decomp. 

decomp. 

8 

soluble  dilute  acids .... 

ft 

soluble  dilute  acids .... 

D 

soluble  alcohol 

soluble 

prisms 

h 

>> 

soluble  acids 

triclinic 

13 

soluble  acids,  NH4  salts 
soluble  acids,  NH4  salts 

rhombic  needles 

4 

amorphous  .... 
graytoyel.mon. 

5 

6 

0.0138 
decomp. 

insoluble  HN08;  sol.HCl 
soluble  HC1 

7 

rhombic 

8 

9 
0 

t 

0.0001720° 

0.000334° 

0.006,    3%    HC1;    sol. 
cone.  H2S04 

rhombic 

amorphous  .... 

1 

soluble 

decomp. 

soluble 

4115° 

0.019720° 

soluble 

0.26751™° 
insoluble 

insoluble  alcohol 

insoluble  alcohol 

rhombic 

9 

- 

white  amorph.  . 
yellow  green . . . 
red  rhombic  . . . 

3 

4 

v.  soluble 
0.0017780° 

insoluble  alcohol,  CS2  . . 

v.  soluble  HC1 

3520°,  3879°  alcohol 

5 

hexagonal 

6 

needles 

7 

8 

insoluble  alcohol 

9 

.0 

insoluble 

sol.  HNOa,  aq.  r.,  cone. 

[bohedral 
reddish     rhom- 

I  The  anhydrous,  salt  melts  at  505°.         J  Volatilizes  slowly  at  1300°- 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 


Name. 


Bismuth  bromide. . . 
carbonate  sub- . . . 

chloride  di- 

tri- 

citrate 

dichromate  basic . 

hydroxide 

iodide 

nitrate 

"      sub- 

oxalate 

oxide  tri- 

"     tetra- 

"     penta- 


oxybromide. 
oxychloride. 
oxyfluoride . 
oxy  iodide. . . 
phosphate . . 
selenide .... 
sulphate. . . . 
sulphide. . . . 

Boric  Acid . . . 


Boron  , 


bromide 

carbide 

chloride 

fluoride 

hydride 

iodide 

oxide 

phosphide 

sulphide  tri- 

"  penta-. . . . 
Borofluohydric  Acid 

Bromic  Acid 

Bromine 


chloride . 
fluoride. 


Formula. 


BiBr8 

Bi208.C02.H20. 

BiCl, 

BiCl3 

BiC6H607 

(BiO),CrA»-- 

Bi(OH)8 

Bil3 

Bi(N08)3.5H20. 


Bi2(C204)3. 

BiA 

Bi204.2H20. 

BiA 

Bi205.H20 . : 

BiOBr 

BiOCl 

BiOF 

BiOI 

BiP04 

BLSes 

Bi2(S04)3... 
BiA 

H8B08 


BBr8. . 
B6C... 
BC13.. 
BF3... 
BH3.. 
BI3... 
B203. . 
BP... 
B&.. 

BA-. 
HBF4. 
HBr03 
Br2... 


BrCl.IOHaO.. 
BrF, 


Molec- 
ular 
Weight. 


447.76 

526.02 

278.9 

314.38 

397.040 

764.0 

259.02 

588.76 

484.11 

304.03 

680.0 

464.00 

516.03 

496.00 

514.02 

303.92 

259.46 

243.0 

350.92 

303.04 

653.6 

704.21 

512.21 

62.02 

11.0 

250.76 
78.0 

117.38 
68.00 
14.02 

391.76 
70.00 
42.04 

118.21 

182.35 
88.01 

128.97 

159.84 

295.58 
136.92 


5.60 
6.86 
4.86 
4.56"° 


5.6520° 

2.78 

4.92815° 


8.8-9.0 
5.6 


5.917 

8.08215° 

7.71715° 

7.5520° 

7.92215° 


Specific 

Gravity. 

Water=  i. 

Air=  i  (A). 

H.-i(f». 


6.82 

7.00^7. 8i 
1.434715° 

2.45 

2.554  V 
2.650° 
2.51 
1.434! 
2.3  A. 


3.350° 
1.75-1.83 


1.55 
1.85 


3.1883°° 


Melting 

Point, 

°C. 


219° 

decomp. 

163° 

227° 

decomp. 


H2O,100° 

>439° 

74° 

dec.  260° 


820°-S60° 
O,  305° 
0,150° 
H20, 120° 


red  heat 


decomp. 

decomp. 

184°-186° 

2200°- 
2500° 


-127° 


43° 
577° 
burns  200 
310° 
390° 


dec.  100° 
-7.3° 

7° 
5° 


*  Loses  1}  HaO  at  150°. 


f  Loses  1}  H80  at  300°, 
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dec.  300° 
435°-447° 


dec.  75°-80° 


10 
il 
12 
13 
U02, 

i5o,; 

16 
17 
18 
19 


Boiling 

Point. 

°C. 


453°-498° 


357° 
357° 


t 

(  sublimes 

(3500° 

90.5° 


18.2° 
101° 


210° 

high  temp. 


130° 


58.7° 

t 
130-140° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 

insoluble 

decomp.. . 

decomp. 

insoluble. . 

insoluble 

insoluble 

insoluble 

decomp. 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 


•000018 

4.9210 

insoluble 

insoluble 

decomp. 

insoluble 

decomp. 

105.7  c.c.0° 

s.  soluble 

decomp. 

1.10° 

insoluble 

decomp. 

decomp. 

soluble 

v.  soluble 

4.17©° 

soluble 
decomp. 


Hot 
Water. 


insoluble 
decomp. 


insoluble 


insoluble 
decomp. 


28.71°°° 

insoluble 
insoluble 


insoluble 


16.4102° 
insoluble 


decomp. 
3.49600 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


soluble  ether,  HBr 

sol.  a.;  insol.  Na2COa. 


yellow  cryst. 


black  needles  . 


sol.  al.,  a.,  acetone  .... 
insol.  al.,  sol.  NHa  aq. . . 
soluble  acids;  insol.  alk. 
soluble  acids;  insol.  alk, 
35.2ooalcohol;sol.HI,KI 
sol.  a.,  40190  acetone 

soluble  acids 

soluble  acids 

soluble  acids;  insol.  alk. 

soluble  acids 

soluble  a.,  cone.  KOH . . 
soluble  a.,  cone.  KOH . . 

soluble  acids 

sol.  a. ;  insol.  H2C4H40« 

soluble  acids 

soluble  acids;  insol.  KI . 
sol.  HC1;  insol.  dil.HN03 

insoluble  alkalies 

soluble  acids 

soluble  HNO 

0.2425°  ether,  sol.al. 

2820°,  72100°  gtycerene 
insol.  al.,  ether  ;sol.  cone. 

HNO3,  cone.  HaSO^ 
decomp.  by  alcohol .... 
insol.a. ;  dec.f  used  KN03 
decomp.  by  alcohol .... 
decomp.  by  alcohol .... 

soluble  NH4OH 

v.  soluble  CS2,  CC14 

soluble  al.,  cone,  a 

insoluble,  all  solvent.. . . 
s.  soluble,  PCI3,  SCL. . . . 


crystalline. . . 
orange  red. . . 


yellow  tetrag. 
brownish  yel.. 

brown 

red 


sol.  alk.,  CS2,  ether,  al., 
CHCI3  KBr,  H20 

soluble  CS2,  ether 

decomp.  by  alk.  mze6  b7 


black  hexag.. . 
hexag.  plates. 


quadratic 

crystalline 

red  crystalline. 


black 

needles 

brown  rhomb, 
triclinic  mono- 
clinic 
green   amorph. 
monoclinic 


black  crystals 


cryst.  plates 


crystals 
crystalline. . 


brown  red 

[crystals 
yellow  brown 
prisms.? ..... 


J  Decomposes  above  10°. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 


Name. 


Bromine  hydrate. 
Cadmium 

acetate 

borotungstate. . . 

bromate 

bromide 

carbonate 

chlorate 

chloride 


cyanide 

f errocyanide . 

fluoride 

formate 

hydroxide . . , 

iodate 

iodide 

lactate 

nitrate 

oxalate 

oxide 


oxide  sub- 

permanganate 

phosphate 

potassium  iodide  . 

selenate 

sulphate 


sulphide  artificial. . 
"      greenockite 

sulphite 

tungstate 

Caesium 

bromide 

bromoiodide .... 

carbonate 

carbonate  acid.. . 

chloraurate 

chloride 

chloroplatinate. . 
chromate 


Formula. 


Br2.IOH20 

Cd 

Cd(C2H802)2.3H20 . . 
CdAW90B.18HfO. . 

Cd(Br03)2.H20 

CdBr2 

CdC03 

Cd(C103)2.2H20 

CdCL, 

CdCl2.2H20 

Cd(CN)2 

Cd2Fe(CN)6 

CdF2 

Cd(CH02)2.H20.... 

Cd(OH)2 

Cd(I03)2 

Cdl2 

Cd(C8H503)2 

Cd(N03)2.4H20 

CdC204.3HoO 

CdO f 

CdO 

Cd40 

Cd(Mn04)2.6H20. . . . 

Cd3(P04)2 

CdI2.2KI.2H20 

CdSe04.2H.O 

CdSO,....." 

3CdS04.8H20 

CdS04.4H20 

CdS 

CdS 

CdS03 

CdW04 

Cs 

OsBr 

CsBrI2 

Cs2C03 

CsHCOa 

CsAuCl4 

GsCl 

Cs2PtCle 

CsCrQ4 

*  Anhydrous, 


Molec- 
ular 
Weight. 


340.00 

112.4 

284.50 

2739.1 

398.26 

272.24 

172.40 

315.35 

183.32 

219.35 

164.42 

436.70 

150.40 

220.43 

146.42 

462.24 

366.24 

302.48 

308.48 

254.45 

128.40 

128.40 

465.6 

458.36 

527.28 

734.29 

291.63 

208.47 

769.54 

280.53 

144.47 

144.47 

192.47 

360.40 

132.81 

212.73 

466.57 

325.62 

193.818 

471.85 

168.27 

673.58 

248.81 


4.05V 
3.327 


6.64 

2.45 

4.7915° 

5.644-5.1 

5.644 


Specific 
Gravity. 
Water=  i. 

Air=  i  (A). 

H.-iO)). 


8.642^° 
2.01 


3.758 

5.192V 

4.258 


520  ! 

decomp. 
H20,  300° 
decomp.    I 
385°  I 


2.455 
3.321*0  * 
6.95 
8.11 
8.21-8.1819° 


3.359 
3.632 

4.7215° 
3.087  V0 
3.05 
3.9-4.8 
4.8-4.9 


1.87203 
4.45521-4° 

26.37° 

JC02,175° 

3.972V 

646° 

4-287--ode 


Melting 

Point, 

°C. 


dec.  15° 
321° 


decomp. 

568° 

decomp. 

80° 

563° 


dec.  200° 


59.5° 

decomp. 

infusible 

decomp. 
decomp. 


1000° 


white  heat 


decomp. 
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Boiling 

Point. 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.)t  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


2 

3 

4. 

5. 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
'» 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

I42 
43 


778° 


806°-812° 


861°-954° 


1000° 


708°-719° 
132° 


soluble 

insoluble 

v.  soluble 

125019° 

125"° 

61. 1°° 

insoluble 

339°° 

14020° 

16820° 

1.715° 

insoluble 

4.3615° 

v.  soluble 

0.0002625° 

s.  soluble 

80. 1°° 

10 

143  A* 

0.00337180 

insoluble 

insoluble 


insoluble 


sol.  a.,  NH4N03 


161100° 

insoluble 
54965° 
150ioo° 
180100° 


s.  soluble 
228100° 

12.5 


0.009 

insoluble 

insoluble 


subl.  980° 


670° 
dec.  610° 


v.  soluble 
insoluble 
13715° 
v.  soluble 
76. 5°° 
114.20° 
140°° 
(  .00013 
f  insoluble 
s.  soluble 
0.05 
decomp. 
soluble 
decomp. 
382.320° 
210.2 
0.510° 
J61.4°° 

0:024°° 

71.3513° 


26.615°  al.,  0. 415' ether 
sol.  acid,  NH4  salts .... 

soluble  acids 

1.5215°  alcohol 

2.0515°  methyl  alcohol, 
sol.  KCN,  NH4OH,  a... 

sol.  HC1 

insol.  al. ;  sol.  acids .... 

[salts 

insol.  alk.;  sol.  a.,  NH4 
soluble  HNO3,  NH4OH. 
sol.  al.,  ether,  NH4OH  . 

insoluble  alcohol 

sol.  al.;  insol.  HN03. . . . 
sol.  a.,  NHgaq 

!  soluble  acid,  NH4  salts 
insol.  alk 

decomp.  by  alk.,  acids  . 


soluble  NH4  salts,  acids. 
71 15°al.;4215°  ether.... 


60.810°' 
8710°D 
135.5100° 
colloidal  s. 


decomp. 


v.  soluble 
v.  soluble 
38100° 
270.5!00° 

O.3771000 
88. 66300 


insoluble  alcohol 

v.  s.  sol.  NH4OH ;  sol.  a. . 

soluble  cone,  acids 

insol.  al. ;  sol.  a.,  NH4OH 

soluble  NH4OH 

soluble  acids,  alcohol  . . 
decomp.  by  alcohol .... 

soluble  alcohol 

II.I190,  20.17°°  alcohol. 

sol.  al 

soluble  alcohol 

soluble  alcohol 


Diqitized  by  V_: 


red  octahedra. 
crystalline. . .  . 
monoclinic 


triclinic 
crystalline. . 


hexagonal 
monoclinic 
crystalline. . . . 


crystalline. . . . 

monoclinic 

hexagonal .... 
crystalline. . . . 

brownish 

needles 

prism,  needles. 


brown  amorph. 

regular 

green  amorph. 


amorphous 


rhombic . 


monoclinic 

.[or  amorph. 
yellow  hexag. . 
yellow  hexag. . 

crystalline 

yellow  crystals 
silvery  yellow. 


rhomb,  prisms 


regular 

yellow  regular. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Name. 


Caesium  cyanide. . . 

fluosilicate 

hydride 

hydroxide 

iodide 

mercuric  bromide, 
mercuric  chloride. 

nitrate 

oxide  mon- 

"    di- 

"    tri- 

"    tetr-(per-) 
pentasulphide. . . . 

perchlorate 

periodate 

permanganate — 
silicotungstate. . . 

sulphate 

sulphide , 

di-. .  . . 

tri-...! 

tartrate  acid 

Calcium 

acetate 

aluminate 

ammonium  arsenate 
"       phosphate 

arsenide 

borate 

boride 

bromide 

carbide 

carbonate 

chlorate 

chloride 

it 

tt 

chromate 

citrate 

ferrocyanide .... 


Formula. 


CsCN 

CsaSiF, 

CsH 

CsOH 

Csl 

CsBr.2HgBra. ...... 

CsCl.HgCL, 

CsN08 

CsjO 

CsA-.., 

CsA...: 

CsA 

<>A 

CsC104 

CsI04 

CsMn04 , . 

C^SiW^O^ 

Cs^O, 

Cta£.4H,0...: 

0<A 

CsA^O 

08,8, 

CsHC4H40. 

Ca 

Ca(C2Ha02)2.H20  . . 

CaAl204 

NH4Ca.As04.6H20. 
CaNH4P04.7H30... 

CagAsg , 

Ca(B02)2.2H20 

CaB6 

CaBr2 

CaBr2.6H20 

CaC2 

CaC08 

Ca(a03)2 

CaCl2 

CaCl2.H20 

CaCl2.6H20 

CaCr04.2H20 

Ca3(CGH707)2.4H20.. 
Ca2Fe(CN)fl.12H20. . 


Molec- 
ular 
Weight 


158.82 
407.92 
133.82 
149.82 
259.74 
932.41 
439.18 
194.82 
281.62 
297.62 
313.62 
329.62 
425.97 
232.27 
323.74 
251.74 
3970.8 
361.69 
369.75 
329.78 
347.80 
361 .85 
281.85 

40.07 
176.13 
158.28 
305.17 
279.26 
270.13 
162.10 
106.07 
199.91 
308.18 

64.07 
100.07 
206.99 
110.99 

129:01 

219.09 
192.20 
574.39 
548.23 


3.376** 
2.7 
4.018 
4.510V 


3.687  V 

4.78* 

4.4715° 

4.25°° 
3.7719° 

2.806ie° 


4.259  V 
3.597410-30 


4.2434V 


Specific 
Gravity. 

Water  =  i. 

Air  =  i(A). 

H,=  i(D). 


1.544629-20 


3.671200 
1.90515° 
1.561tf° 
2.515° 


2.3315° 
3.353V° 


2.2218° 
2.72-2.95 


2.152V° 
1.654 


*  Absorbs  30  at  150°. 


Melting 

Point, 

°C. 


decomp. 
<272.3° 
621° 


414° 

400-450° 

400° 

515° 

202°-205° 

decomp. 


decomp. 


460° 


217° 


805° 

decomp. 

1587° 

decomp. 

decomp. 

decomp. 


485°-760° , 
38° 


dec.  825° 

>100° 

774° 


29.48°  I 
2H2O,200° 
decomp. 
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|         Boiling 
S          Point, 

Solubility  in  xoo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.)f  etc. 

and  Color. 

1 

insoluble  alcohol 

2 

6017° 

decomp. 

301. 3*° 

27. 7°° 

0.807  ie° 

1.40617° 

9.33°° 

v.  soluble 

soluble 

decomp. 

decomp. 

v.  soluble 
decomp. 
soluble 
51.  o^-*0 

insoluble  alcohol 

decomp.  by  acids 

soluble  alcohol 

regular 

3 

crystals 

4i 

grayish 

5| 

61 

s.  soluble  alcohol 

7.            

insoluble  alcohol 

1 

8  decomp. 

9 

19710°J 

s.  soluble  alcohol 

sol.  abs.  al 

cubic 

orange  red  crys. 
yellow  needles 
choc,  brown . . 

10f 

11        

12  decomp. 
13 

yellow  cryst. 

soluble  alcohol 

14 

insoluble 

2.15*° 

0.09710 

0.00520° 

167°° 

v.  soluble 

hygroscopic 

soluble 

insol.  absolute  alcohol. . 

15 

rhombic  plates 

16 

17 

1.25593 
0.52ioo° 
220.  S100' 
v.  soluble 

in  sol.  alcohol,  HC1 

is; 

insoluble  alcohol 

needles 

19 

crystals 

dark  red  amor. 

20>8OO° 

quadratic  crys. 

orange 

[or  rhombohed 

22>800° 

9.7250 

decomp. 

43. 6°° 

decomp. 

0.02 

insoluble 

decomp. 

0.40300 

insoluble 

125°° 

500° 

decomp.  to 

0.0013 

59.50° 
69.1°° 
117.4°° 
22. 2°' 
0.08518° 

98ioo» 

decomp. 

34.3100° 

[benzol 

sol.    a.,    sodium;   insol. 

s.  soluble  alcohol 

insol.  benzine;  sol.  HC1. 
insol.NH4OH;sol.NH4Cl 
soluble  acids 

silvery   hexag. 

25 

needles. .  .[dies 
prismatic  nee- 
monocl.  plates 
monoelinic. . . . 

26 

27 

soluble 

insoluble 

decomp. 

0.40w° 

insoluble 

312105° 

28...... 

29 

soluble  acids 

reddish  cryst . . 

30 

soluble  acids,  NH4  salts 
soluble  HNO3 

31 

black  regular  . 
needles 

32806°-812° 
33  149°-150° 
34 

v.  soluble  alcohol. 

C2H2 
0.088 

crystalline. . . . 
rhombic  % . . . . 

35 

0.1CO2aq.;sol.a.,NH4Cl 

soluble  alcohol 

soluble  alcohol 

rhombic 

37 .- - 

38 

154"° 
205"° 

soluble  alcohol 

39  129°-130° 
40 

soluble  alcohol 

sol.  alcohol,  acids 

0.006518°  alcohol 

hexagonal .... 

4.3100° 

0.096250 

50»0° 

yellow  prisms, 
needles 

41 

triclinic 

t  Loses  oxygen  at  650°.        %  Also  hexagonal  or  rhombohedral. 
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Name. 


Calcium  fluoride 

fluosilicate 

formate 

hydride 

hydroxide 

hypochlorite 

hypophosphate. . .  . 
hypophosphite 

iodate 

iodide 

lactate 

nitrate 

tt 

nitrid ; . 

nitrite 

oxalate 

oxide 

permanganate 

peroxide 

phosphate 

di- 

"  mono- . . 

"  pyro-.  . . 

phosphide 

phosphite 

plumbate 

plumbite .  •  . . 

potassium"  sulphate 

salicylate 

silicate 

silicide 

sulphate 

"        (gypsum). 

sulphydrate 

sulphide 

sulphite 

sulphocarbonate . .  . 

sulphocyanate 

tartrate 

thiosulphate 

tungstate 


CaF2 

CaSiF,, 

Ca(CH02)2 

CaH2 

Ca(OH)2 

Ca(C10)2.4H20.. 
Ca2P206.2H20.. 
Ca(H2P02)2.... 

Ca(I03)2 

Cal2 


Formula. 


CaCCsHAVSHp  . . 

Ca(N03)2..,.. 

Ca(N03)2.4H20 

Ca3N2 

Ca(N02)2.H20 

CaC204.H20 

CaO 

Ca(Mn04)2.4H20. . .  . 

Ca02.8H20 

Ca3(P04)2 

CaHP04.2H20 

CaH4(P04)2.H20. . . . 

C^PA^H.O 

Ca3P2 

2CaHP03.3H20 

Ca2Pb04 

CaPb02 

CaK2(S04)2.H20.... 
Ca(C7H603)22H20.. 

CaSi03 

CaSi2 ^. 

CaS04 

CaS04.2H20 

Ca(SH),.6H20 

CaS 

CaS03.2H20 

CaCS3 

Ca(CNS)2.3Ho0 

CaC4H406.4H20 

CaS203.6H20 

CaW04 


Molec- 
ular 
Weight. 


78 
183. 
130 

42 

74. 
215 
274. 
170. 
389 
293 
402. 
276. 
164 
236 
148 
150 
146. 

56. 
329. 
216. 
310. 
172. 
252 
326. 
182. 
294 
351, 
278. 
328. 
350. 
116. 

96. 
136. 
172 
214. 

72. 
156 
148. 
210. 
260. 
260 
288. 


3.15-3.18 

2.66217'6° 

2.021 

1.7 

2.078 


3.956^ 


2.36 

1.82 

2.6317° 

2.231340 

2.2*°  * 

3.15-3.40 


Specific 
Gravity. 

Water=  1. 

Air=  1  (A). 

H,=  i(D). 


decomp. 

631°-740° 

42° 

3HA1000 

561°-499° 

42.31° 

1200° 


3.18 

2.3064JO 

2.220^° 


2.5115* 


2. 6"° 


2.9191*0 
2.5 
2.964 
2.32 


2. 8^° 


1.872 
6.062 


Melting 

Point, 

°C. 


1300° 


decomp. 
decomp. 


decomp. 
1995° 
decomp. 
8H2O,130° 


decomp. 
H2O,100° 


dif .  fusible 


1512° 


1360° 
2H2O,900° 
dec.  15-18 
fusible 
2H2O,100° 


decomp. 


LiQOgLe 


Density  of  the  anhydrous  salt. 
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Boiling 

Point, 

°C. 


1 

2 

3 

4 

5 

6 

7 

8. 

9. 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


dec.  200° 


708°-719° 
160° 


132° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


0.001618° 

s.  soluble 

160' 

decomp. 

0.17°° 

deliques. 

insoluble 

17 

0.415° 

192°° 

907°° 

10.5 

93. 1°° 

134°° 

decomp. 

deliques. 

0.000554"° 

0.13°° 

33114* 

s.  soluble 

0.003-0.008 

0.028 

415° 

s.  soluble 

decomp. 

s.  soluble 

insoluble 

s.  soluble 

0.25 

v.  soluble 

0.009517° 

insoluble 

0.179°° 

0.241°° 

v.  soluble 

0.15l°° 

0.125 

soluble 

deliques. 

0.01615° 

100*° 

0.2 


1.33i°°° 
435920 


Hot 
Water. 


18.41°°° 
decomp. 
0.08i°°° 
decomp. 


s.  soluble  cone,  acids. . . 

soluble  HF,  HC1,  al 

insoluble  alcohol 

insol.  benzine;  dec.  by  a 
sol.  NH4C1 


soluble  H4P206,  HC1. 

insoluble  alcohol 

soluble  HNO3 

soluble  acids,  al 


351.2152° 

506i520 

decomp. 

v.  soluble 

0.0014950 

0.06i°°° 

388250 

decomp. 

decomp. 

decomp. 

decomp. 


decomp. 


decomp. 


0.1781°°° 
0.2221°°° 


0.339°° 


v.  soluble 

0.3i°°° 

decomp. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


insol.  ether;  sol.  alcohol 
I415  alcohol ;  sol.  amyl.  al 

0.8  alcohol 

sol.dil.acids ;  insol  ab.al. 

insoluble  alcohol 

sol.  a.; insol.  H.C2H302  . 

soluble  acids 

[NH4  salts 

insol.  al.,  ether;  sol.  a.; 
soluble  acids;  insol.  al..  . 
insol.  al. ;  sol  H4C0H7O7 


soluble  a. ;  insol.  NH4C1 
insol.  al.,  ether;  sol.  dil.a 
sol.  NH4C1;  insol.  al.. 
soluble  acids 


soluble  acids . . . 
soluble  alcohol . 
soluble  HC1. . . . 


sol.  a^Na^Og,  NH4  salts 
sol.  HC1,  NaCl,  glycerine 

soluble  alcohol 

soluble  acids 

soluble  H^SOg 

soluble  alcohol 

v.  soluble  alcohol 

soluble  alcohol 

insoluble  alcohol 

insoluble  a. ;  sol.  NH4C1 


Crystalline  Form 
and  Color. 


regular. 


rhombic . . . 
crystalline, 
hexagonal . 


monoclinic 
rhombic. . . 
plates 


prisms 

monoclinic 

brown  crystals 

prisms 

octahedral 

regular 

purple  prisms . 
tetragonal .... 
amorphous  . . . 
monocl.  plates. 

rhombic 

crystalline. . . . 
red  crystals . . . 


brown  crystals 
crystalline. . . . 

monoclinic 

octahedral 

monocl.  or  hex- 

[agonal 

rhombic 

monoclinic... 

prismatic 

regular 

crystalline 

yellow 

crystalline 

trimetr.  prisms 

triclinic 

tetragonal .... 


LiOOgl 
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Name. 


1  Carbon  amorphous . 


9 
10 
11 
12 
13 
14 

15 

16 
17 
18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


graphite. 

"       diamond . 

bromide  di-. . . . 

tri-.... 

"        tetra-. 

chloride  di- .  . . . 


tri- 


"       tetra- 

dioxide  gaseous 

"       liquid 

"       solid 

disulphide 

iodide 

monoxide 


monosulphide . . . 
oxybromide. .  [gene) 
oxychloride    (phos- 

oxysulphide 


silicide 

thionyl  chloride .  .  . 
"       perchloride 

Cerium 

Ceric  carbide 

fluoride 

hydroxide 

nitrate 

oxide 

peroxide 

silicide 

sulphate 

Cerous  acetate 

bromide 

carbonate 

chloride 

fluoride .  . . 

hydroxide 

iodide 


Formula. 


C 

C 

C2Br4. 
C2Br6. 
CBr4. . 
C2C14.  • 

CA. . 

CC14. . . 
C02. . . 

co2. . . 

co2. . . 
cs2... 

CI4... 

CO... 

CS... 
COBr2 
COCL. 


COS 

CSi2 

CSC12.... 
CSC14..\. 

Ce 

CeC2 

CeF4.H20. 


Ce(N03)4. 

Ce02 

Ce03 

CeSi2 

Ce(S04)2.4H20 .  .  .  . 
Ce2(C2H302)6.3H20. 

CeBr3.H20 

Ce2(C03)3.9H20. . . . 

CeCL 


CeF3.iH20. . 
Ce203.6H20 . 
CeI3.9H20 .  . 


Molec- 
ular. 
Weight. 


12 
12 
12. 

343. 

503. 

331. 

165. 


Specific 
Gravity. 

Water—  x. 

Air=  i  (A). 

Hf=i(D). 


236.76 


153 
44. 
44. 
44 
76 

519 


28.00 


44, 

187 

98 


60.07 


68 
114 
185 
140 
164 
234 
398 
388 
172 
188, 
196. 
404. 
688. 
398. 
622. 
246. 
206. 
436. 
683. 


1.75-2.10 

2.255V 

3.47-3.5585 


3.42,4° 

1.6220°. 
1.6298 
8.15  A. 

1.5817V 

1.53A. 

1.057-340 

1.56-790 

1. 292?  2.63  A 

4. 3220-2° 

0.9670A. 

1.66 

2.48°° 

1.4320° 

2. 10  A. 

30.4  D. 
2.5 

1.6085»° 
1.71212.8° 

6.92"° 
5.23 


7.65 


5. 67"° 


•«ES 


Melting 

Point, 

°C. 


sublimes 

at 
3500° 
53° 


92° 


182° 
-23.77° 


-65° 
-65° 
-110° 
decomp. 

-  203° 

decomp. 


decomp. 


645° 


decomp. 


3H20,115° 
decomp. 
decomp. 
848° 


Google 
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2. 

3. 

4. 

5. 

6 

7 

8 

9 
10 
11 
12 
13 
14 

15 

16 
17 
18 

19 


Boiling 

Point, 

°C. 


Solubility  in  zoo  Parts. 


Cold 
Water. 


insoluble 
insoluble 
insoluble 


Hot 
Water. 


insoluble 
insoluble 
insoluble 


Alcohol  (al.)t  Acids  (a.), 
Alkalies  (alk.),  etc. 


f  insoluble  in  acids  . 
-J  alkalies;  soluble  in. 
Imolten  metals 


Crystalline  Form 
and  Color. 


black  amorph. 
black  hexag... 
regular 


189.5° 
121° 

187° 

76.74° 


-78.2° 
-78.2° 
46.2° 


-190° 

200° 

63-66° 

8.2° 

-47° 


70° 
146-147° 


decomp. 


insoluble 


sol.  CS. ;  insol.  al.,  ether 
sol.  al.,  ether,  CHC13.  .. 


tablets . 


insoluble 

insoluble 

179.67CC00 

insoluble 


soluble  alcohol,  ether  . . 


rhombic,     tri- 
clinic  or  reg. 


90.14CC200 


283  c.c.22.«°  al.,  sol.  alk. 
soluble  alcohol,  ether  . 


0.2°° 


3.5c.c.°° 
0.0044°° 
insoluble 


0.014500 
decomp. 
1.6C.C.50' 
0.0018«°° 


soluble  alcohol,  ether. . . 
soluble  al.,  CS2,  ether  . . 
0.20oTO^al.sol.  CuA 
CS2,  C^H6,  H.C2H302 
insol.  al. ;  sol.  CS3,  ether 


decomp. 
133°° 


40.330' 
decomp. 


insoluble 

decomp. 

insoluble 

soluble  acids 

deliques. 

insoluble 


decomp. 
insoluble 
decomp. 


sol.glac.HC2H302;dec.  al 

v.  soluble  alcohol,  alk. . 

insol.  al. , ether ;  sol.  cone. 
[HN03,HS204 


sol.  dil.  a. ;  insol.  cone,  a, 
soluble  acids 


insol.  alk. 

decomp. 

insoluble 


s.  sol.  alk.,  carbonate  aq 

soluble  alcohol 

sol.  cone.  H-jSC^ 


insoluble 

soluble 

26.45^° 

deliques. 

insoluble 

100 

insoluble 

sol.  acids 

soluble 


16.276' 


decomp. 


soluble  alcohol .  . . 
soluble  (NH4)2C03 
30  alcohol 


insol.  alk. 


sol.(NH4)2C03;insol.alk 
soluble  alcohol 


crystalline. . 


octahedra. . 
red  powder. 


grayish  cryst  . 

golden  red 

golden  yellow . 

steel  gray 

reddish  hexag. 
amorphous  . . . 


reddish  yellow 
yellow  tesseral. 
red 


yellow  needles 

needles 

needles 


crystals. 


crystalline. 
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CHEMICAL  ANNUAL 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 

38 
39 
40 


Cerous  nitrate. 

oxalate 

oxide 

oxychloride. . 
phosphate .  . . 
sulphate 


Name. 


sulphide 

Chloric  Acid 

Chlorine 

hydrate 

oxide  mon- 

"     di-  or  per-. 

"     hept- 

Chlorosulphonic  Acid 
Chromium 

boride 

dioxide 

phosphide 

tetrasulphide 

trioxide 

Chromic  bromide. 


carbide. . 
chloride  . 


fluoride. 


hydroxide . 

nitrate 

nitride 

oxide 

phosphate . 


silicide . 


sulphate. 


sulphide. 


Formula. 


Ce(N03)3.6H20... 
Ce8(C204)8.9H20. 

Ce208 

Ce203.2CeCl3 

CeP04 

Ce2(S04)3 

Ce2(S04)3.8H20. . 

Ce^ 

HC103.7H20 

Cl2 

C1.5H20 


C120 

C102 

ciA 

C1S02.0H 

Cr 

OB 

Cr02 

CrP 

CrA 

Cr03 

CrBr3 

CrBr3.6H20 

Cr3C2 

CrCl, 

0^.6*1,0 


CrF3 

CrF3.9H20 

Cr(OH)3 

Cr(N03)3.9H20... 

CrN 

Cr203 

Cr2(P04)2.6H20. . . 
Cr2(P04)2.12H20. . 
Cr^Si, 


Cr,(S04)3 

Cr2(S04)3.    5H20. 
Cr2(S04)8. 15H20  . 
Cr2(S04)3.18H20 
CrA 


Molec- 
ular 
Weight. 


435 

706 

328 

821 

235 

568 

712 

376 

210 

70 

125 

86 

67 

182 

116 

52 

63 

84 

83 

234 

100 

291 

399 

180 

158 

266 


.24 

.64 

.50 

.76 

.29 

.71 

.84 

.71 

.58 

.92 

.54 

.92 

.46 

.92 

.54 

.0 

.0 

.00 

.00 

.28 

.00 

.76 

.86 

.0 

.38 

.48 


6.9-7.0 


3.8 

3.912 

3.220 

5.020110° 

1.28214° 

2.491°°A. 

1.23 

2.977A. 

1.5,2.315A. 


1.7842 
6.92200 
5.417° 


109.0 
271.14 
103.02 
400.17 
66.01 
152,00 
402.18 
510.27 
212.60 

392.21 
482.29 
662.45 
716.50 
200.21 


Specific 
Gravity. 

Water  =  i. 

Air  =  i  (A). 

Ht=i<D). 


5.7116° 


2.67-2.82 


5.62 
2.757150 


3.78 


5.04 


2.121 
5.6 

3.012 


1.86717° 


3.7719° 


Melting 

Point, 

°C. 


3H2O,150° 
decomp. 


8H2O,630° 

decomp. 

<-20° 

-102° 

-50° 

-20° 

-79° 


82° 
1505° 


190,0, 300 


196° 


sublimes 

83° 
decomp. 


37° 

dec.  1500° 

2059° 


7H2O,100° 


100 


*  Decomposes  at  200° 


t  Decomposes  at  40°. 


INORGANIC  COMPOUNDS 
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Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.)t  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


2. 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
221. 

23| 

24| 

25  1200-1500° 
26 


-33.6° 

-5° 

9.9° 

82° 

155.3° 

2200° 


decomp. 


123.5° 


deliques. 
053**° 
insoluble 
insoluble 
insoluble 
16. 56°° 
23. 8°° 
insoluble 
v.' soluble 

soluble 

200c.c.°° 

2000c.c.4° 

soluble 

decomp. 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

163.4°° 

insoluble 

200 

insoluble 

insoluble  ,<. 

v.  solute  - 

insoluble 
v.  soluble 
insoluble 
soluble 
insoluble 
insoluble 
s.  soluble 
s.  soluble 
insoluble 

insoluble 


v.  soluble 


insoluble 

2.25100° 

650° 

decomp. 


50  alcohol 

insoluble  oxalic  acid . 
soluble  cone.  H^C^. . 
soluble  dilute  acids .  . 
soluble  acids 


red  crystals 


soluble  dilute  acids. 


gray  powder. . . 

purple 

monocl.  prisms, 
[or  rhombic 
monocl.  ,triclinic 
red  crystals  . . . 


I8O300  c.c. 


soluble  alkalies. 


decomp. 


insoluble 
insoluble 


sol.  cone.  HgSO^  alk. 

sol.  benzene 

insol.  CS2;  decomp.  al 
sol.HCl,dil.H2S04;  insol. 
sol.  fused  Na^O. 


greenish  yellow, 
octahedra. .... 
reddish  yellow  . 
yellowish  green, 
oil 


206.71003 


insoluble 
'£.  soluble 


insol.  a.;  sol.  5^03;HF. 

soluble  cone,  acids : . . 

sol.jil*;*  ether,  H^04 : . . 

v.' Soluble  alcohol: 

sol.  dil.  HG1 

insol.  a. ;  sol.  trace  CrCl2 . 
soluble  alcohol ........ 


insol.  al. ;  s.  sol.  acids  . 
insoluble  al. ;  sol.  a. . . . 
sol.  a.,  alk. ;  s.  sol.NH3aq 


insoluble 


lOHAlOO? 


120200     ' 
insoluble 


decomp\67° 
deepmp. 


insol.  acids,  alkalies 

s.  soluble  acids 

(sol.  acids,  alk.;. .  . . 

(insol.  H.C2H302 

sol.HCl,    HF.;    insol. 
HNO3,  H^O, 

insoluble  acids 

v.  soluble  alcohol 

insoluble  alcohol 


graycryst^,*;.^ 
[HNO?  sjlve^,"Ctyst.  . . . 

dark  gray 

gray  black  crys. 
gray  blk. powder 

red  triclinic 

olive  green  hex . 
green  hexag.  pi. 
gray  crystals  .  . 
pink  crystals.. . 

I  violet  plates  . 
gr.  hexag.  pi. . 
greenish  octah. . 

[-blue  gelatin, 
gray-green  or 
purple  prisms .  . 

amorphous 

dark  green  hex . 

green 

violet  triclinic. . 
tetragonal 

prisms 


soluble  HNO3. 


— 


green  amorph. . . 
violet  cryst.  . . . 
blue  octahed.  . . 
brn.  black  pow. 

zedbyLiQOglC 


%  Decomposes  at  35° .  * 
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Name. 


1  Chromous  acetate . . . 

2  carbonate 

3  chloride 

4  fluoride 

5  hydroxide 

6  iodide 

7  sulphate 

8  sulphide 

9Chromyl  trichloride  . 

10  Cobalt 

1 1  carbonyl 

12  phosphide 

13  Cobaltic  boride 

14  chloride 

15  "       dichro-... 

16  "        praseo- .  .  . 

17  "        purpureo-. 

18  "        luteo-.... 

19  "       roseo- 

20  chromate 

21  hydroxide 

22  oxide 

23  potassium  nitrite. . 

24  sulphate 

25  sulphide 

26,  "        di- 

27  Co balto cobaltic  oxide 

28  Cobaltous  acetate . . . 


29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


am.  chloride  . 
"     sulphate. 


arsenate, 
arsenite . 
bromate. 
bromide. 


carbonate . 


basic 


chlorate . 
chloride . 


chromate. 


Formula. 


Cr^C^Cy^HsO.. 

CrC03 

CrCl2 

CrF2 

Cr(OH)2 

Crl2 

CrS04.7H20 

CrS 

Cr02Cl2 

Co.. 

Co(CO)4 

Co2P 

CoB 

CoCl3 

Co(NH3)3Cl3.H20  . . . 
Co(NH3)4Cl3.H20... 

Co(NH3)5Cl3 

Co(NH3)6Cl3 

Co(NH3)6Cl3.H20... 
2CoO.Cr03.2H20  . . . 

Co(OH)8 

Co203 

2Co(N02)3.6KN02. 
3H20 

Co2(S04)3 

C0.& 

CoS2 

Co304 

Co(C2H302)2.4H20  . . 
CoCl2.NH4C1.6H20.. 
CoS04.(NH4)2S04. 

6H20 
Co3(As04)2.8H20. . .  . 
Cojaa(AsO,)4.HiO  . . 

Co(Br03)2.6H20 

CoBr2. . , 

CoBr2.6H20 

CoC03 

2CoC03.3Co(OH)2  . . 

Co(C103)2.6H20 

CoCL, 

CoCl2.6H00 

CoCrQ4 


Molec- 
ular 
Weight. 


494 
112 
122 

90 

86 
305 
274. 

84. 
154. 

58. 
170. 
148. 

69. 
165. 
234. 
251. 
250. 
267. 
268. 
286. 
110. 
166. 


406 

214. 

123 

240 

249. 

291 

395 

598, 
692 
454 
218, 
326 
118 
516 
334 
129 
238, 
174. 


18 
00 
.92 
.0 
.02 
.84 
.18 
.07 
.92 
.97 
.97 
.98 
.97 
.38 
.50 
.53 
.57 
.58 
.57 
.03 
.02 
.00 
.71 

15 
15 
.11 

.91 
08 
,49 

.28 

.96 
.81 
.91 
.81 
.91 
.97 
.90 
.00 
.89 
.00 
.97 
— 


2.75114° 
4.11 


4.08 

1.9617S 

8.718V 

1.82718° 

6.415° 

7.2518° 

2.94 


1.80215° 
7016200 


Specific 
Gravity. 

Water=  1. 

Air  —  x  (A). 

Ha-i(b). 


1490° 
42-46° 


sublimes 


4.81-5.60 


4.8 
4.269 
5.8-6.3 
1.704318-7° 


1. 902*8° 


2.948 


4.909V 


3.348V 
1.84 


Melting 

Point, 

°C. 


1100° 


0.895° 


0.905 


100° 
decomp. 


zedbyVJOOglC 


50° 

sublimes 
86.75° 
decomp. 


*  Decomposes  at  100° 


INORGANIC  COMPOUNDS 
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a 

9 


Boiling 

Point, 

°C. 


Solubility  in  ioo  parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.). 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


'  1 
2 
3. 

4. 

5. 

6. 

7. 

8. 

9 
10 
11 
12. 
13. 
14. 
15, 
16. 
17. 

18. 
19. 
20. 
'21  . 
22 
23. 

24. 
25. 
26. 
27. 
28. 
29. 
30. 

31  . 
32. 
33. 
34. 
35. 
36. 
37. 
38  s" 
39. 
401 
41  . 


115.9° 


dec.  135° 


heat 


soluble 

insoluble 

v.  soluble 

s.  soluble 

decomp. 

v.  soluble 

12. 35°° 

insoluble 

decomp. 

insoluble 

insoluble 

insoluble 

decomp. 

soluble 

soluble 

v.  soluble 

0.2320° 

4.26°° 

16.120° 

decomp. 

insoluble 

insoluble 

s.  soluble 

sol.  with  dec. 

insoluble 

insoluble 

insoluble 

soluble 

deliques. 

20. 5200 

insoluble 

insoluble 

45. 5"° 

66. 75®0 

deliques. 

insoluble 

insoluble 

558.3°° 

457° 

76.70° 

insoluble 


insoluble  alcohol, 
insoluble  ether . . 


insol.  al.;  sol.  hot  HC1. 
soluble  acids 


green 

amorphous 

crystalline 

green  crystals, 
yellow  brown . 


s.  soluble  alcohol . 
v.  soluble  acids. . . 


blue 

black  powder . 
dark  red 


insoluble 


insoluble 
decomp. 
soluble 


soluble  acids 

Sol.  CS2,  ether,  al. 
sol.  cone.  HNOa. . 
soluble  HNO3 


small  needles, 
prisms 


1.03146-63 
12. 7446.6° 

24. 871*190 


soluble  acids,  alcohol  . 
soluble  acids;  insol.  al. 

insoluble  alcohol 

insoluble  al.,  NH8  aq. . 
s.  soluble  HC1 


green  crystals . 
brick  red 


insoluble 
insoluble 


insoluble 


insol. al. ;  sol.conc.cold  a. 

soluble  cone,  acids 

insol.  alcohol,  ether 

soluble  cone,  H2S04 .  . . 

decomp.  by  acids 

sol.  HNO3,  aqua  regia. . 
sol.  cone.  HjjS04 


v.  soluble 
45.480° 

insoluble 


insoluble  alcohol. 


black 

steel  gray 

yellow  prisms . . 

[der 

blue  cryst.  pow- 

black  crystals.  . 

black 

black 

red  needles .... 
ruby  red 


68.  I970 

153.2*7° 

insoluble 

decomp. 

soluble 

10596° 

190.7100° 


soluble  acids,  NH8aq.. . 

soluble  acids 

soluble  NH3aq 

soluble  alcohol,  ether  . . 
soluble  alcohol,  ether  . . 
insol.  cone.  HC1,  HNOa 

sol.  (NH4)2C03 

soluble  alcohol 

31  al.,  8.62  acetone 

v.  sol.  ether,  glycoll 

sol.a.,NH3aq.,  dil.H! 


reddish  monocl . 

rose  red 

hyacinth,  octa. . 


green 

red  rhombohed. 
red  colored .... 

regular 

blue  crystals. .  . 
red  monoclinic . 
ish  bro'* 


N0'yellow' 


t  Loses  6H20  at  110°. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Cobaltous  cyanide. 

ferricyanide 

ferrocyanide .... 
fluoride 


Name. 


hydroxide . 

iodate 

iodide 


nitrate 

oxalate 

oxide 

perchlorate 
phosphate. 


phosphite 

potass,  carbonate. 

selenide 

silicate 

sulphate 


sulphide 

sulphite 

Col umbic  Acid. 


Columbium  (Niobium) 

bromide 

chloride  penta- 

hydride 

nitride 


oxalate 

oxide  mon- . 

"     di-... 

"  pent-., 
oxybromide. 
oxy  chloride, 
oxysulphide. 

Copper 

boride 

hydride 

nitride 


Formula. 


Co(CN)2.2H.O 

CoJFe(CNU 

Co2Fe(CN)6.7H20.  . . 

CoF2.2H20 

CoF2.5HF.6H20.... 

Co(OH)2 

Co(IOa)2 

CoI2 

CoI2.2H„0 „ 

CoI2.6H20 

Co(N03)2.6H20 

CoC204.2H20 

CoO 

Co(C104)2 

Co3(P04)2 

Co3(P04)2.3H20 

CoHP03.2H20 

CoC03.KHC08.4H20 

CoSe 

Co^iO, 

CoS04 

CoS04.7H20 

CoS 

CoS03.5H20 

3Cb2Ofi.7H20 

Cb 

CbBrB 

CbCl6 

CbH 

CbN 


Cb(HC204)8. 

CbO 

Cb02 

Cb206 

CbOBr3 

CbOCl3 

Cb2OS3 

Cu 

Cu3B2 

Cu2H2 

Cu3N 


Molec- 
ular 
Weight. 


147 
600 
455 
133. 
305 

93. 
408. 
312. 
348. 
420. 
291. 
183. 

74. 
257. 
366. 
421. 
175. 
291. 
138. 
210. 
155. 
281. 

91. 
229. 
927. 


Specific 
Gravity. 

Water  =1. 

Air=  1  (A). 

H,=  i(D). 


4.43* 
2.086 
3.597*5° 
5.00818° 


1.8314° 
2.32519°* 
5.6-5.75 
3.327 


56° 


0.2860° 


blue  at  250 


93.5 

493.10 

270.80 

94.51 

107.51 

538.54 
219.50 
125.50 
267.00 
349.26 
215.88 
299.21 
63.57 
212.63 
129.16 
204.72 


7.65 

4.63 

3.472*5° 

1.91815° 

5.45 


red  heat 


7.06H 

1950° §... 

2.75200 
6-6.6 

194°     • 
decomp. 

6.3-6.67 

4.4-4.53 

sublimes 
subl.  400c 

8.91-8.96 
8.116 


Melting 

Point, 

°C. 


2H2O,280° 


989° 

96.8° 

>1100° 


1083° f 


dec.  60° 
dec.  300° 


Density  of  the  anhydrous  salt. 


t  Decomposes  at  red  heat. 
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Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


1  2. 
3  . 
4 

;  5 

|6. 
7. 

I  8' 

i9- 

10 
'll 

|12 

13 
,14 

15 

16 

17 
,18 
,19 

20 

21 

22 
,23 

t 

28 
29 
,30 

:« 

32 
|33 
,34 
35 
J36 
37 
|38 
39 
40 
[41 


insoluble 
insoluble 
insoluble 
soluble 


decomp. 


sol.  KCN,  HC1,  NH3aq 
insol.  HCljsol.  NH3aq. 
insol.  HCljsol.  KCN. .. 
soluble  HF 


buff  colored  , 
red 


insoluble 
0.415° 
15990 
deliques. 


insoluble 

1.33100° 

42Ql00° 


insol.  alk. ;  sol.  NH4  salts 
soluble  HC1,  HNO3.. 
soluble  alcohol 


gray  green 

rose  red  cryst . . 
trimetnc  prisms 
rose  red 


133. 8°° 

insoluble 

insoluble 

1000° 

insoluble 

insoluble 


insoluble 

11546° 

insoluble 


10012-5°  alcohol 

sol.  a.,  NH8aq 

sol.  a.,  NH3aq. ;  insol.  al. 

sol.  al.  acetone 

sol.  H3P04,  NH8aq... 
soluble  H3P04 


green 

red 

red  monoclinic. 
reddish  white . . 
greenish  brown . 
red  needles 
reddish 


decomp. 


dec.  880° 
7H,0,  420° 


insoluble 

26. 230 

60.43° 

0.00038 

insoluble 

insoluble 

insoluble 


82. 61000 
soluble 


insoluble 


decomp.  by  HC1 

1.0418°  methyl  alcohol. 

2. 530  alcohol 

sol.  cone.  HCl.r  aq.  r.,  al 
soluble  HaSCV.-lttjSO; 
sol.    KOH,    HF,    cone. 

s.sol.HCl,HN03,aq.r. 

sol.  hot  cone.  E^SO^  . 


reddish,  .[cryst. 
rose  colored 
yellow  crystals. 

violet 

red  powder .... 

t 

brown"  needles . 
red 


240.5° 


decomp. 


decomp. 


decomp. 


2310° 


insoluble 
insoluble 
decomp. 
decomp. 
insoluble 
insoluble 


insoluble 


sol.  CCl4,al.  cone.  HC1.  . 
sol.  HF;  insol.  acids.. .  . 
insol.  HN03;sol.HF  + 

HN03 
dec.  al.;  sol.  H2C04. . .  . 

'[H2S04 

insol.  HN03;  sol.  cone, 
sol.  cone.  HJS04,  HF... 

soluble  cone,  acids 

sol.  HgSO^  alcohol 

sol.  cone.  H2S04.[H2S04 
sol.  HN03,  hot  cone. 


soluble  HC1 

decomp.  by  acids. 


steel  gray 

purple  red 

yellow  needles. k 
gray  powder . . . 
black 

monoclinic 

regular 

black 

crystalline 

yellow  crystals. 

needles 

black 

red  crystalline. 

yellow 

reddish   brown. 


t  Carmine  red  rhomb,  or  monocl.    §  Burns  in  the  air.    1f  Melts  at  1065°  in  the  a«v 
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Name. 


Copper  peroxide. 

suboxide 

Cupric  acetate . . 

aceto-arsenite. 


ammonium  chloride . . 
"  sulphate . . 

arsenate 

arsenate,  acid 

arsenide 

arsenite  (Paris  green) 

bromate 

bromide 

carbonate  basic 


chlorate . 
chloride. 


chromate,  basic. 

cyanide 

dichromate 

fluoride.... 

fluosilicate 

ferricyanide . . . . 

ferrocyanide 

formate 

hydroxide 

iodate 


"      basic. 

lactate 

nitro  prusside. 
nitrate 


oxalate 

oxide 

oxychloride. 
periodate . . . 


Cu02.H20 

C114O 

Cu(C2H,02)2.H20... 
(CuOAs208)8.Cu 

(C2H,02)2 
CuCl2.2NH4C1.2H20. 
CuSO4.4NH3.H2O . . . 
Cu,(As04)2.4H20.... 
Cu6H2(As04)4.2H20  . 

Cu6As2 

CuHAsOs 

Cu(Br08)2.5H20 

CuBr2 

CuC08.Cu(OH)2. . . . 
2CuC08.Cu(OH)2 . . . 


>.6H20. 


Formula. 


Cu(C108)a 

CuCl2 

CuCl2.2H20 

CuCrO4.2CuO.2H2O. 

Cu(CN)2 

CuCr^^HaO 

CuF2.2H20 

CuSiF6.6H20 

Cu8[Fe(CN)«]2 

Cu2Fe(CN)6.7H20.. 

Cu(CH02)2 

Cu(OH)2 

Cu(I08)2 

Cu(IO,)2.H20 


Molec- 
ular 
Weight. 


Cu(I08)2.2H20 

CuOHIO, 

Cu(C8H608)2.2H20  . . 
CuFe(CN)6N0.2H20 

Cu(N08)2.3H20 

Cu(N08)2.6H20 

CuC204.JH20 

CuO 

CuCl2.2Cu0.4H20. . . 
Cu2HI06 


113.59 
270.28 
199.63 
966.12 

277.53 
245.79 
540.69 
911.74 
467.77 
187.54 
409.49 
223.41 
221.16 
344.73 

338.59 
134.49 
170.52 
374.74 
115.59 
315.60 
137.60 
313.97 
678.11 
465.15 
153.59 
97.59 
413.41 
431.43 

449.44 
255.50 
277.68 
331.50 
241.64 
295.69 
160.58 
79.57 
429.29 
351.07 


Specific 
Gravity. 

Water  -  1. 

Air  -  1  (A). 

H,-i(D). 


2.583 


3.7-4.0 
3.88 


3.054 
2.47-2.535 


1.9 


1.9&-1.97 


2H20, 120° 
decomp. 


7.56 


2.28618° 


2.182 


1.831 
3.368 
5.2411*0 
4.87615° 


4.878^° 


2.174 
2.074 


6.32-6.43 


Melting 

Point, 

°C. 


oxidizes . . 
dec.  240° 


decomp. 

decomp. 

5H20, 200° 

decomp. 

decomp. 

decomp. 

65° 
498° 

2HaO,  100° 
2H2O,260° 
easily  dec. 


decomp. 
decomp. 
dec.  290° 

decomp. 
dec.290° 


114.5° 
26.4° 


1064° 
3H20, 140° 
dec.  110° 


Decomposes  at  100° 


t  Decomposes  at  red  heat. 
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Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


\  100-120° 


insoluble 
insoluble 
7.2 
insoluble 

33. 8°° 

18.521-60 

insoluble 

insoluble 

insoluble 

insoluble 

v.  soluble 

v.  soluble 

insoluble 

insoluble 

207°° 

<Kp.6°° 

1J0.40° 

insoluble 

insoluble 

deliques. 

s.  soluble 

2.3217° 

insoluble 

insoluble 

12.5-25 

insoluble 

insoluble 

insoluble 

0.3315° 

insoluble 

16.7 

insoluble 

137.8° 

243. 7°° 

insoluble 

hygroscopic 

insoluble 

insoluble 


20 


soluble  acids 

decomp.  by  acids 

7 .  143  alcohol;  sol.  ether 
sol.  acids  NH8  aq 


99.380° 
decomp. 


insoluble 


soluble  alcohol 

insoluble  alcohol 

soluble  acids,  NH3  aq . 
soluble  acids,  NH3  aq. 
soluble  HN08,  aq.  r. .  . 
soluble  acids,  NH3  aq. 


olive  green 

olive  green 

dark  green 
green 

[bic  monocl. 
light  blue  rhom- 


decomp. 
decomp. 

v.  soluble 
107.910°° 
192.4100' 


decomp. 
decomp. 


decomp. 
decomp. 
insoluble 
insoluble 

0.651000 

insoluble 

451000 


1270100° 

00 


insoluble 


insoluble  benzene 

0.026,  C02aq.;sol.KCN 
sol.  NH8aq.,  hot 
NaHCO,aq. 

soluble  alcohol [al. 

5315-5°  al.,6815^0  methyl 
sol.  NH4C1,  ether,  al . . . . 
soluble  HNO3,  NH8aq.. 

sol.KCN 

sol  alcohol,  NH8aq 

sol.  al.,  HC1,  HN08,  HF 

O.lo200  alcohol 

insol.  HC1;  sol.  NH3aq. 
insol.  acids ;  sol.  NH3aq . 
0.25  alcohol [KCN 

sol.al.,NH4Cl.,Na2S203> 
sol.  dil.  HjjSO,;  insol.  dil. 
HNOa  [HN03 

sol.  dil.  HjSO, ;  insol.  dil. 

sol.  HC1,  NH3aq 

sol.  dil.  H^O, 

0 . 9  cold,  4  hot  alcohol . 

decomp.  by  alkalies 

10012-50  alcohol 

soluble  alcohol 

insol.  H.C2H802 

sol.  acids,  NH4C1,  KCN. 

soluble  acids. 

sol.dil.HN08 


bluish  green  . . . 

blue 

bluish  octahed . 

light  green 

blue  green  crys . 
iodine  col.  crys . 
dark  gr.  mo'cl. 
blue  monoclinic 

green  octahedra 
brownish  yellow 
blue  rhombic  . . 
yellowish  brown 
yellowish  green, 
black  crystals . . 
pale  blue  mono . 

blue 

yellowish  green. 

brown  red 

blue  monoclinic 
blue  crystals. . . 
green  mono- 
clinic plates 
blue  triclinic. . . 
greenish  blue  . . 
gr.  orthorhomb. 
dark  blue  mono. 

greenish 

blue  prismatic  . 

crystalline 

bluish  white  . . . 
black  monocl. . 

blue  green 

green  powder . . 


J  Decomposes  at  170°. 


§  Decomposes  at  65°. 


132 


CHEMICAL  ANNUAL 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 


If  a  me. 


Cupric  phosphate .  . . 

phosphide 

phosphite 

salicylate 

sulphate 


Formula. 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 


sulphide 

tartrate 

Cuprous    ammonium 
iodide 

bromide 

carbonate 

chloride 

cyanide 

fluoride 


ferricyanide 

'  ferroqyanide 

'  Hydroxide 

iodide 

oxide 

phosphide 

sulphide. .  \. . ; . f\ . 

sulphite ......... 

sulphocyanate 

Cyanic  acid 

Cyanogen  

bromide 

chloride 


iodide 

sulphide. . . 
Dysprosium 
acetate . . . 
bromate. . 
carbonate, 
chloride . . 
chr  ornate. 


oxalate 

phosphate. . 

selenate 

Erbium 


Cu2Br2.  . 
Cu2C03. . 
Cu2Cl2. . . 
Cu2(CN)2 
Cu2F2... 


Cu3(P04)2.3H20... 

Cu3P2 

CuHP03.2H20 

Cu(C7H608)2.4H20  . 

CuS04 

CuS04.5H20 

CuS 

CuC4H406.3H20. . . . 
CuI.NH4I.H20.... 


Cu3Fe(CN)fl 

Cu4Fe(CN)c 

CuOH 

CuJ, 

Cu20 

Cu.P2 

Cu,8. /,,.:,, 

Cu^O^O:..!... 

CuCNS... 

CNOH 

C2N2 

CNBr 

CNC1 

(CN)A 

CNI 

(CNtf 

Dy-  •• 

Dy(C2H802)3.4H20 
Dy(Br03)2.9H20... 
Dy2(C03)s.4H20... 

DyCl, 

Dy2(CrO4)*.10H2O. 

Dy2(C2O4)8.10H,O. 

DyP04.5H20 

Dyt(Se04)8.8H20. . 
Er 


434.84 
252.79 
179.65 
320.67 
159.64 
249.72 
95.64 
265.65 
353.47 

286.98 
123.54 
198.06 
179.16 
165.14 


Molec- 
ular 
Weight. 


402. 
466. 

80. 
380. 
143. 
443. 
159. 
225. 
121, 

43 

52 
105. 

61 
184. 
152. 

84. 
162. 
411. 
566 
577. 
268. 
853, 

769, 
347 
898 
167, 


3.38-3.68 


61 

18 

58 

98 

14 

50 

21 

23 

65 

02 

02 

93 

47 

41 

93 

09 

50 

632 

484 

064 

88 

16 

16 
620 

728 
4 


Specific 
Gravity. 

Water=  x. 
Air  =  i  (A). 

H,  =  i(D). 


6.67 


3.516300 
2.28415° 

3.8-4.16 


4.72 


484° 
decomp. 

418° 


5.29-.5.6515° 

5.75-6.09 

6.35-6.75 

5.52-5.82 

3.83-4.46 


1.1408 

1.8064A. 

3.607D. 

2.13D. 

1.32 

1.85 


3.67*° 


,4-77    )Ogl( 


Melting 

Point, 

°C. 


decomp. 


dec.  621° 
4H2O,U0° 


decomp. 


908° 


iH2O,360° 
606° 
red  heat 


1100° 


1084* 


39° 
52° 

18° 
145° 
146.5° 
60° 


dec.  120° 
78° 

3H2O,150° 
680° 
3.5HA 
150° 


5H2O,200° 
8HA2000 
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Boiling 

Point, 

°C. 


Cold 
Water. 


5H20,  230° 


861-954° 


954-1032° 
red  heat 


759-772° 
O,  1800° 


22° 
61.3° 
15.5° 


insoluble 
insoluble 
insoluble 
v.  soluble 
20°° 
31. 61°° 
000033 
0.02^° 
decomp. 

insoluble 
insoluble 
insoluble 
insoluble 
insoluble 

insoluble 

insoluble 

insoluble 

0.0008180 

insoluble 

insoluble 

.00005 

s.  soluble 

0.02318° 

decomp. 

25c.c. 

v.  soluble 

soluble 


Solubility  in  zoo  Parts. 


Hot 
Water. 


insoluble 

194100°"* 
203.3100° 


0.1485° 
decomp. 


insoluble 
insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


soluble  acids,  NH,aq. . . 
insol.  HC1:  sol.  HN02.. 


v.  soluble  alcohol 

insoluble 

insoluble  alcohol. .  .[KJ$ 
sol.  HNO„KCN;  insol. 


soluble  NHJ 

[NH4C1 
sol.  HBr,  HC1,  NH3aq., 

sol.  acids,  NHgaq 

sol.  HC1,  NH,aq.,NH4Cl 
sol.  HC1,  NH3aq.,  KCN 
sol.  HNO„  cone.  HCL; 

insol.  al 

sol.  NH3aq.;  insol.  HC1 
sol.NH3aq.,  insol.  NH4C1 
sol.  acids,  NH3aq. .  . 
insol.  a.,  al. ;  sol.  KI 
sol.  NH3aq.,  tfH4Cl,HCl 
sol.  HN03;  insol.  HC1. 
soluble  HNOa .  [al.,  ether 
sol.  NH3aq.,  HC1;  insol. 
sol.  NH3aq 


4.4  c.c.  al.,  sol.  ether  . 

v.  soluble  alcohol 

v.  soluble  al.,  ether.  . . 


Crystalline  Form 
and  Color. 


blue  green 

black 

[needles 

bluish      green 


blue  triclinic . . . 

black 

light  green 

rhombic    plates 
or  prisms  . . . 


yellow 

tetrahedral. . . 

monoclinic 

red  crystalline 

brownish  red  . 
brown  red .... 
yellow 


carmine  (red) . . 

gray  black 

rhomb,  or  reg.  . 
red 


regular, 
prisms. 


soluble 
v.  soluble 


v.  soluble  al.,  ether.  . . . 
v.  sol.  al.,  ether 


needles 

rhombic  tablets. 


6H,0,  110° 


soluble 
v.  soluble 
insoluble 


dif.  sol.  alcohol, 
s.  sol.  alcohol. . 


yellow  needles 
yel.  hex.  needles 


decomp. 


M>l. 


1.00225° 

insoluble 
insoluble 
soluble 


sol.  dil.  acid 

sol.  dil.  acids,  acetic, 
insol.  alcohol 


yellow  plates 
yellow  crystals 

9 


•Dlcflti&tftJ'ty? 


prisms. 

yellow 

yellow  needles 

Google 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 
Gravity. 

Water=  i. 

Air-i(A). 

H,-i(D). 


Melting 
Point, 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Erbium  chloride. 

nitrate 

oxide 

sulphate 


Ferric  acetate,   basic 

arsenate 

arsenite  basic .  .  . 

bromide 

chloride ........ 


ferrocyanide  (Prus- 
sian blue) 
fluoride 


ErCl3.6H20 

Er(N03)3.6H20. . . 

Er203 

Er2(S04)3 

Er2(S04)3.8H20... 
FeOH(C2H302)2. . . 

FeAs04.2H20 

2FeAs03.Fe203.5H20 

FeBr3 

FeCl3 

FeCl3.6H20 

Fe4[Fe(CN)J3.... 


formate 

hydroxide 

hypophosphite  . 

lactate 

nitrate 

oxalate 

oxide 

phosphate 

pyrophosphate . 
sulphate  ** 


sulphide 

sulphocyanate. . . 
Ferrous  acetate . . . 
ammonium  sulphate 


arsenate, 
arsenite . 
bromide. 


carbonate, 
chloride .  . 


chloroplatinate 

ferricyanide  (Turn- 
bull's  blue) 


FeF3 

FeF3.4iH20 

Fe(CH02)3.H20  .... 

Fe(OH)3 

Fe(H2P02)3 

Fe(C3H502)3 

Fe(N03)3.9H20 

Fe2(C204)3 

Fe203 

FeP04.4H20 

Fe4(P207)3.9H20. . . . 

Fe2(S04)3 

Fe2(S04)3.9H20 

fle&- 

Fe(CNS)3.3H20.... 
Fe(C2H302)2.4H20  . . 
FeSCUNHJ.SO,. 

6H20 
Fe3(As04)2.6H20. . . . 

Fe^A 

FeBr2 

FeBr2.6H20 

FeC03 

FeC08.H20 

FeCl2 

FeCl2.4H20 

FePtClfl.6H20 

Fea[Fe(CN)J2 


381, 
461. 
382 
623. 
767. 
190. 
230. 
607 
295 
162 
270 
859 

112 
193 
208 
106 
251 
274 
404 
375 
159 
222 
907 
399 
562 
207 
284 
245 
392 

553 
341 
215 
323 
115 
133 
126 
198 
571 
591 


88 
53 
80 
00 
14 
90 
85 
38 
60 
22 
32 
06 

84 

91 

88 

,86 

008 

,96 

01 

,68 

.68 

,94 

.74 

.89 

.03 

.89 

.13 

.95 

.16 

.58 
.64 
.63 
,78 
.84 
86 
76 
82 
90 
32 


8.640 
3.678 
3.180 


infusible 
dec.  950° 


3.18 
2,804i°-8° 


decomp. 

301° 

37° 

decomp. 


3.18 


3H2O,100° 


3.4-3.9 


liH2O,500 
decomp. 


1.6835200 


5.12-5.24 

2.87 


47.2° 
dec.  100° 
1548° 


3.09718° 

2-2.1 

4.25-4.41 


[430° 

decomp.  at 


1.865 


decomp. 
decomp. 


4.636V 


3.70-3.87 


2.98817-9° 

1.93 

2.714 


27° 

decomp. 

decomp. 


decomp. 


*  Sublimes  and  dec. 


**  For 
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Boiling 

Point, 

°C. 


1280-285° 


I  decomp. 


)  decomp. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


deliques. 

soluble 

insoluble 

43 

30200 

insoluble 

insoluble 

decomp. 

soluble 

74.390° 

246. 0° 

insoluble 

s.  soluble 
8.  soluble 
soluble 
insoluble 
0.043250 
deliques. 
v.  soluble 
v.  soluble 
hygroscopic 
insoluble 
insoluble 
s.  soluble 
v.  soluble 
decomposes 
v.  soluble 
v.  soluble 
18»° 

insoluble 

insoluble 

1020° 

313.20° 

insoluble 

s.  soluble 

64.4*0° 

160.  I10* 
v.  soluble 
insoluble 


soluble 


Hot 
Water. 


soluble  alcohol .  . . 
soluble  alcohol .  . . 
soluble  hot  acids . 


100100° 
insoluble 


soluble 
536.  &W> 

oo 


soluble 

soluble 

decomp. 

insoluble 

0.083100° 

v.  soluble 

v.  soluble 


insoluble 
0.067 


decomp. 
decomp. 


78.275° 


177.8100° 

oo 
insoluble 


105.7100° 
415.5100° 
soluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


soluble  alcohol,  acids. . . 

soluble  HC1 

soluble  alkalies 

soluble  alcohol,  ether  .  . 
v.  sol.  al.,  ether  +  HCl 
soluble  alcohol 

Iinsol.  al.,  ether;    sol, 
cone.  HCl,  H^O, 
insol.  al., ether;  sol.  a.. . 
insoluble  alcohol 


insoluble  alcohol,  ether, 
sol.  sol.  alk.  citrate . . 

insoluble  ether 

soluble  alcohol 

insoluble  alcohol 

soluble  acids 

insol.  H.C2H302 

soluble  acids 

insol.  cone.  ELjSO^.  .  . 
dec.  by  al. ;  sol.  ab.  al. 
decomposed  by  acids, 
v.  soluble  alcohol,  ether 


insoluble  alcohol. 


s.  soluble  NH,aq 

soluble  NHjaq 

soluble  alcohol 

soluble  alcohol 

soluble  COgaq 

soluble  acids,  CO^. 

100  alcohol 

soluble  alcohol 


insoluble  al.,  dil.  acids. 


crystals . 


amorphous 

+  4HftO,rhomb. 
brown  to  yellow 
dark  red  crystals 
brown  hexagon . 


dark  blue  cryst . 

green  rhomb, 
yellow  crystals, 
yellow  crystals, 
reddish  brown  . 


brown  amorph. 

rhombic 

amorphous 

t  [or  monocl. 
yellow  rhombic 

yellow 

amorphous 

yellow  rhombic 
greenish  yellow, 
blackish  red  reg. 

needles 

blue  green  mon- 
oclinic 


greenish  white. 


yellow  rhombic. 

§ 

amorphous  .... 


blue  gr.  mono, 
yellow  hexag.  , 
deep  blue 


f  Red  hexag.,  rhombohed.  or  reg. 


§  Grayish  rhombohed. 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 

Gravity. 

Water=  i 

Air=  i  (A). 


Melting 

Point, 

°C. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 

24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 


Ferrous  ferrocyanide 

fluoride 

formate 

hydroxide 

iodide 

lactate 

nitrate 

oxalate 

oxide 

perchlorate 

phosphate 

potassium    oxalate 


Fe2Fe(CN)6....... 

FeF2.8H20 

Fe(CH02)2.2H20. . . 
Fe(OH)2 


Fe(C3H503)23H20  . 
Fe(N03)2.6H20. . . . 

FeC204.2H20 

FeO 

Fe(C104)2.6H20,.. 
Fe3(P04)2.8H20.... 
K2Fe(C204)2.2H20  . 


sulphate 

sulphide 

sulphite 

sulphocyanate. . . 

tartrate 

thiosulphate  .  .[ride 
Ferroso  -ferric     chlo- 
ferricyanide   (Prus- 
sian green) 

hydrate 

oxide 

sulphide§ 

Fluorine 


FeS04.7H20 

FeS 

FeS03.2JH20 

Fe(CNS)2.3H20. . . . 

FeC4H408 

FeS203.5H20 

FeClo.2FeCl3.18H20 
Fe'^Fe'^FeCCNU 


Fe304.4H20. 

Fe304 

Fe£4...... 


Fluosilicic  Acid 

Formic  Acid 

Gadolinium 

acetate 

bromide 

chloride 

chloride 

nitrate 

oxalate 

potassium  sulphate 


selenate . 
sulphate. 


Gallium. 


H^iFe 

H.  COOH 

Gd 

Gd.(C2H302)3.4H20 

GdBr3.6HaO 

GdCl3 

GdCl3.6H20 

Gd(N03)3.6iH20. . . 
Gd2(C2O4)3.l0H2O.. 

G&^so^igso,. 

2H20 
Gd2(Se04)3.8H20. . . 

Gd2.(S04)3 

Gd2(S04)8.8H20.... 
Ga 


323.58 
237.97 
181.89 

89.86 
381.74 
287.97 
287.96 
179.87 

71.84 
362.86 
501.73 
346.07 

278.02 
87.91 
189.96 
226.05 
203.87 
258.06 
613.24 
1662.27 

303.58 
231.52 
305.80 

38 

144.32 
46.02 
157.3 
406.44 
505.16 
263.68 
371.78 
460.43 
758.76 
813.11 

888.33 

602.78 

746.94 

69.9 


4.09* 


8HA10O' 
decomp. 


2.873 


177°* 

decomp. 

60.5° 

t 

1419° 
dec.<  100 


2.680 


1.898714-8° 
4.75-5.04 


decomp. 

64°  J 
1197° 
dec.  250° 
decomp. 


4.96-5.40 

4.51-4.64 

1.31»°A. 
X.14-1870 


dec.  50° 
dec.  180° 

decomp. 
1538° 


-223° 


1.225  V 
1.31 

8.6° 

1.611 

2.844 

4.52*° 

2.424 

628° 

2.332 

6H2O,110° 

l.503ie° 

3.309 
4.139146° 

8H2O,130° 

3.010 

5.95240 


30.15° 


*  The  anhydrous  salt.      |  Decomposes  at  160°  into  2H20,  CO,  C02,  Fe. 
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BoUing 

Point, 

°C. 

Solubility  in  zoo  Parts. 

Crystalline  Form. 

9 
85 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

insoluble 
s.  soluble 
.«.  soluble 
0.00067 
v.  soluble 
2.110° 

200°° 

0.022 

insoluble 

soluble 

insoluble 

soluble 

32.80° 
0.00089 
s.  soluble 
v.  soluble 
0.877^.6° 

v.  soluble 

deliques. 

insoluble 

insoluble 
insoluble 
insoluble 

decomp. 

soluble 

00 

■ 

white-blue  amor 

? 

insol  al.,  ether;  sol.  a. . 

green 

3 

4 

soluble  NH4C1,  acids 

soluble  alcohol 

insoluble  alcohol 

pale  green  cryst. 
green  crystals . . 
green  crystals . . 

5 

decomp. 
8. 5*00° 
300250 
0.026 

6 

7 

crystals 

yellow  crystals . 
black 

8 

sol.  acids 

9 

sol.  acids;  insol.  alk 

soluble  alcohol 

soluble  acids 

10 

green 

monoclinic 

91 

* 

soluble 
196.470o 

golden  needles. 

[or  rhombic 

blue  green  mono. 

f 
13 

insoluble  alcohol 

soluble  acids 

14 

black  hexagonal 

I5 
16 

soluble  S02aq 

v.  soluble  al.,  ether.  . . . 

green  rhombic. 

crystals 

green  crystals . . 

yellow 

green 

black 

17 

\l 

decomp. 

v.  soluble  alcohol 

fr> 

sol.  cone,  hot  HCl 

soluble  acids 

PI 

insoluble 
insoluble 

insoluble  alcohol 

soluble  acids 

black  octahed . . 

w 

hexagonal 

greenish  yellow. 

?A 

-187° 

decomp. 

R5 

5>6 

101° 

00 

27 

28 

s.  soluble 

soluble 

soluble 

soluble 

v.  soluble 

0.11 

soluble 

soluble 
3.980° 
soluble 
insoluble 

triclinic 

W 

soluble 
soluble 
soluble 
v.  soluble 

rhombic  plates, 
prism,    needles . 
quad,  pyramids 
asymmetrical . . 
monoclinic 

RO 

ill 

B? 

B3 

soluble  cone.  HN03. . . . 
soluble  KjS04 

R4 

soluble 

soluble 
2.2634-40 
soluble 
insoluble 

crystalline 

pearly  monocl.. 

B5 

&6 

B7 

monoclinic 

R8 

soluble  acids,  alkalies  . . 

gray  octahed.. . 

J  Loses  6H?0  at  100°,  7H40  at  300°.        For  other  compounds  see  "  Iron,n 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Name. 


Gallium  bromide  .... 

chloride  di- 

tri- 

hydroxide 

iodide 

nitrate 

oxide  mon- 

"     sesqui- 

sulphate 

sulphide 

Germanium 

bromide 

chloride  di- 

"        tetra- 

chloroform 

ethide..* 

fluoride 

iodide 

oxide  mon- 

"     di- 

oxychloride 

sulphide  mono- 

di- 

Glucinum(Beryllium) 

bromide 

carbide 

carbonate 

"         basic, 
chloride 


fluoride 

hydroxide 

iodide 

nitrate 

oxide 

oxychloride. ...... 

potassium  fluoride 

sodium  fluoride 

sulphate 


Goldlf 

colloidal . 


Formula. 


GaBr3 

GaCl2 

GaCl, 

Ga(OH),.. 

Gal3 

Ga(N03)3. . 

GaO 

GaA 

Ga^SOA-. 

GaA 

Ge 

GeBr4 

GeCLj 

GeCl4 

GeHCl,.... 

GeF4.3H20. 

Gel4 

GeO 

GeO, 


GeOCl, 

GeS 

GeS2 

Gl 

GlBra 

GL,C 

G1C03.4H20 

(G10)5.C02.5H20.. 

G1C1, 

G1C12.4H20 

G1F2 

Gl(OH)2 

G1I2.. 

G1(N03)2.3H20... 

GIO 

G120C12 

G1F2.2KF 

GlF2.2NaF 

G1S04.4H20 

G1S04.7H20 

Au 

Au 


Molec- 
ular 
Weight. 


309. 
140. 
176. 
120. 
451. 
255. 

85. 
187. 
428. 
236. 

72. 
392 
143. 
214. 
179. 
188. 
202. 
580. 

88. 
104. 
159. 
104. 
136. 
9. 
168. 

30. 
141. 
259. 

80. 
152. 

47. 

43. 
262. 
187. 

25. 
105. 
163. 
131. 
177. 
231. 
197. 
197. 


Specific 
Gravity. 

Water -x. 

Air=  x  (A). 

H,~xO». 


164° 

2.36« 

75.5° 

dec.  110° 

5.46918 

916° 
about  0° 

1.88718° 

liquid, 
liquid. 

decomp. 
144° 

20. 54400 

4.7031*0 

3.541100° 

red  heat 

1.8520° 

>960° 
601° 

1.915° 

400° 

2.115° 

4.20150 

3.0160° 


1.712510-50 


19.32 


Melting 

Point, 

°C. 


800° 

decomp. 

510° 

90° 

infusible 


2H2O,100° 


1062°     .. 


*  Converted  into  GaA  at  200°.     t  Volatile  at  1350°.     t  Sublimes  at  450°. 
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Boiling 

Point, 

°C. 


Solubility  in  zoo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Adds  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


I  535° 

I  215-220° 


>  deliques. 


>72° 
1160° 


\  350-400° 


>100° 


>500° 


\ 585-595° 


L2530°. 


deliques. 

deliques. 

deliques. 

insoluble 

soluble 

deliques. 

insoluble 

insoluble 

v.  soluble 


soluble 

decomp. 

decomp. 


crystalline, 
crystalline . 
needles 


soluble  acids,  alkalies 


v.  soluble 


insoluble 
decomp. 
decomp. 
decomp. 


v.  soluble 
insoluble 


soluble  acids 

soluble  acids 

soluble  al. ;  insol.  ether 


grayish  blue. 


sol.  hot  conc.H2S04,aq.r, 


white 

gray  reg.  oct.. 


insol.  hot  cone.  H^CV 


insoluble 

deliques. 

deliques. 

soluble 

0.420° 

insoluble 

0.25 

0.45 

insoluble 

deliques. 

decomp. 

0.36° 

insoluble 

deliques. 

deliques. 

oo  soluble 

insoluble 

decomp.' 

deliques. 

insoluble 

insoluble 

220° 

1.4718° 

IOO140 


soluble  Ha. 


soluble 
soluble 


1.05100° 


soluble 
soluble 
insoluble 
v.  soluble 
decomp. 


soluble  HC1 

soluble  acids,  alkalies . 

soluble  acids 

soluble  HC1,  KOH.... 
insol.  acids ;  sol.  alk. . . 
sol.  dil.  a.,  alkalies 


crystalline 

yellow 

grayish  black . 
rhombic 


rhomb,  or  mon. 


soluble  acids. 


grayish  hexag.. 

needles 

yellow  hexag... 


decomp. 
v.  soluble 
v.  soluble 
oo  soluble 


decomp. 
v.  soluble 


soluble  acids,  alk. . . . 
v.  soluble  alcohol. . . . 

soluble  alcohol 

soluble  al.,  HaSCV... 
sol.acids,alk.,  (NH4)2C03 

sol.  al.,  ether,  CS2 

v.  soluble  alcohol. . . . 
sol.  acids,  alk 


needles. . . . 
crystalline. 


needles 

crystalline, 
hexagonal. . 


5.261000 
2.94100° 

00 


insoluble 
soluble 


insoluble 


insoluble  alcohol .... 

[CLftO 

insol.  a. ;  sol.  KCN,  aq.  r. 
insol.  a.;  sol.  alk.,  aq.  r. 


tetragonal 

monoclinic 

yellow  regular . 
blue  violet 


100°.    %  For  other  compounds  of  Gold  see  "Auric  "  and  " Au 
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Indium  sulphate  < 

sulphide 

sulphite 

Iodic  Acid 

Iodine 


6 

7 

8 

9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 

36 
37 


fluoride 

monobromide . 

oxide  di- 

"      pent-.  . . 
Iridium 


Name. 


chloride  mono-  a. 
tri- 


bromide  tri- 

"        tetra-. 
chloride  di- .  . . . 


tri- 


"        tetra- 

hydroxide  di- .  .  . . 
"  sesqui- 

iodide  tri- 

"      tetra- 

oxide  di- 

"      sesqui- 

sulphide  mono-. . . 

di- 

"           sesqui-.  . 
Iron  pure 


wrought . . 
white  pig. 
gray  pig. . 

steel 

cast  steel . 
boride 


carbide . 


In2(S04)3 

InA 

2In2Oa.3S02.8H20. 

HI03 

I, 


IC1.. 
IC1.. 

ICI3. 

IF5.. 
IBr., 
I02., 

IA. 
Ir.. 
Ir.. 


Formula. 


IrBr8.4H20. 

IrBr4 

IrCl2 

IrCl3 

IrCl4 

Ir02.2H20.. 
Ir203.3H20. 

M3 

M, 

Ir02. 

Ir203 

IrS 

IrS2 

Ir2Ss 

Fe 


Fe.:. 
Fe... 
Fe... 
Fe... 
Fe... 
FeB. 

Fe3C. 
FeC4. 


Molec- 
ular 
Weight. 


517.81 
325.81 
891.54 
175.93 
253.84 

162.38 
162.38 

233.30 

221.92 

206.84 

158.92 

333.84 

193.1 

193.1 

504.92 
512.78 
264.02 
299.48 
334.94 
261.13 
488.25 
573.86 
700.78 
225.10 
431.20 
225.17 
257.24 
482.43 
55.84 

55.84 
55.84 
55.84 
55.84 
55.84 
66.84 

179.52 
103.84 


3.438 


4.629°' 
4.948^ 

3.1822$ 


3.1107 


3.5 


Specific 
Gravity. 

Water  =  1. 

Air=  1  (A ). 

H*  =  i(D). 


4.2*8° 
4.799  V0 
15.86 
22.42 


7.85-7.88 

7.86 

7.58-7.73 
7.03-7.13 
7.60-7.80 


Melting 

Point, 

°C. 


infusible 
3H„O,100° 
110° 
114.2° 

24.7° 
13.9 

33° 

8° 
36° 

dec.  130° 
dec.  300° 
2250° 
1950° 

[120° 
3H2O,100- 
decomp. 


decomp. 


dec.  360° 


7.1518° 
7.0716° 


0,400° 

oxidizes 

oxidizes 

oxidizes 

1505° 

1600° 
1075° 
1275° 
1375° 
1375° 


Digitized  by  LjOOQIC 
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I  Boiling 
fl  !  Point, 
§  °C. 


1 

a| 

4  JH2O,U0° 
5 184  35° 

6101.3° 
7101.3° 


>97° 


>2450° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


deliques. 


insoluble 

286°° 

0.0182110 

decomp. 
decomp. 

soluble 

decomp. 

s.  soluble 

insoluble 

187.413° 

insoluble 

insoluble 


soluble 

soluble 

insoluble 

soluble 

soluble 

insoluble 

insoluble 

s.  soluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

s.  soluble 

insoluble 

insoluble 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 

insoluble 
insoluble 


Hot 
Water. 


v.  soluble 


47180° 
0.09265° 


decomp. 
decomp. 


decomp. 


insoluble 
insoluble 


decomp. 


soluble 
insoluble 


insoluble 

insoluble 
insoluble 
insoluble 
insoluble 
insoluble 


insoluble 


dec.  by  a.;  sol.  (NH4),S 

soluble  acids 

v.  soluble  alcohol,HNO, 
sol.  KI,  CS2,  al.,  CHClJ 
ether 

!sol.  al.,  CS2,  ether, 
glacial  H.C2H302 

sol.  al.,  ether,  HC1,  glac. 
H.C2H302 

decomposes  acids 

sol.  al.,  CS2,  ether 

insol.  al.  ether  ;sol.  HjjSO, 
insol.  al.,  CS2,  ether. . .  . 

sol.  aq.  r.,  C12.H20 

insol.  a.,  aqua  regia. . .  . 

insoluble  alcohol,  ether 
soluble  alcohol 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


insoluble  acids,  alkalies . 
soluble  alcohol,  dil.  HC1 

soluble  HC1,  alk 

insoluble  acids 

insoluble  alcohol 

soluble  KI,  Nal 

insoluble  acids,  alk. . . . 
insoluble  acids,  alk.. . . 
insol.  acids;  sol.  KjS. . 
insol.  acids;  sol.  KjS.  . 
soluble  HN03,  K^. . . . 
sol.  acids ;  insol.  alk. .  . 

sol.  acids ;  insol.  alk . . . 
sol.  acids;  insol.  alk. . . 
sol.  acids;  insol.  alk..  . 
sol.  acids;  insol.  alk. . . 
sol.  acids;  insol.  alk. .  . 
sol.   HNO3,  not  cone. 

soluble  acids 

s.  soluble  HC1 


Crystalline  Form 
and  Color. 


yellow 

crystalline 

trimetric 

gray  black 

rhombic 
dark  red  needles 
reddish     brown 

rhomb,  plates 
yellow  crystals. 

liquid 

dark  gray  cryst. 
yellow  crystals . 

trimetric 

white  spongy  . . 
reg.  or  hexagon. 

rhombohedral 
olive  gr.  cryst . . 
blue  crystals. . . 
blackish  green  . 
olive  green  .... 
dark  red  crystals 
indigo  blue .... 

black 

black  crystals . . 

black 

black 

blue  black 

blue  black 

black 

brown  black .  .  . 
cubical   or    reg. 

octahedral. .  . 


gray  crystals . . . 

regular 

gray  crystals. . . 


Loses  8H20  at  260°. 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 

24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


Name. 


Iron*  carbonyl. 

disulphide .  . . 

nitride 

phosphide  . . . 
Krypton 


Lactic  Acid . 
Lanthanum.. 

bromate . . . 

bromide. . . 

carbide 

carbonate . 

chloride .  . . 


nitrate 

oxalate 

oxide  sesqui- 
sulphate. 


sulphide. 
Lead 


acetate  (sugar  of) 
"       basic 


azoimide    

borate 

bromate 

bromide 

carbonate 

"  basic. 

chlorate 

chloride 

"       tetra-.. 

chlorite , 

chromate , 

"  basic 

(chrome  red) 


Formula. 


Fe(CO)6. 
FeS2.... 
Fe2N.... 
Fe2P. . . . 
Kr 


H.C3H503 

La 

La2(Br03)«.18H20 

LaBr3.7H20 

LaC2 

La2(C03)3.8H20  . . 

LaCl3 

LaCl3.7H20 

La(N03)3.6H20... 
La2(C204)3.9H20.. 

LaA 

La2(S04)3 

La2(S04)3.9H20... 
La^ 


Pb. 


Pb(C2H302)2.3H20 
Pbo(CoH302)3OH.. 
Pb(C2H302)2 

Pb(0H)2.Ho0 
Pb(C2H302)2.2Pb 

(OH)2 

PbNfl 

Pb(B02)2.H20.... 
Pb(Br03)2.H20. . . 

PbBra 

PbQ03 

2PbC03.Pb(OH)„. 
Pb(C103)2.fL.O... 

PbCl2 

PbCl4 

Pb(C102)2 

PbCr04 

PbCr04.PbO 


Molec- 
ular 
Weight. 


195.84 
120.01 
125.69 
142.72 
82.92 

90.05 
139.0 
1369.808 
504.87 
163.00 
602.13 
245.32 
371.43 
433.13 
704.14 
326.00 
566.15 
728.29 
374.15 

207.1 

379.20 
608.28 
584.28 

807.38 

291.16 
311.12 
480.96 
366.94 
267.10 
775.31 
392.04 
277.02 
348.94 
342.02 
323.10 
546.20 


1.47 

4.86-5.18, 
6.35 
6.5715° 

2.818A. 

40.78D. 
1.2485V 
6.1545 


5.02200 


3.947  V 


Specific 
Gravity. 

Water  =  i. 

Air  =  i  (A). 

H3  =  i(D). 


6.4115° 
3.600 
2.821 
4.911110 

11.34 

2.50 


5.598(anhy) 


6.57219.2° 
6.43 


4.037 

5.80 

3.180° 


6.12315° 


Melting 

Point, 

°C. 


-21° 
1171° 
dec.  200° 
1290° 
-169° 

<-24° 

810° 

37.5° 


890° 
40° 


infusible 
dec.  1150° 
decomp. 
stable     at 

1000° 
327° 

75°,  3H20 


red  heat 
dec.  180° 
370° 


decomp. 
dec.  230° 
498° 
15°.... 


fusible 


*  For  other  compounds  of  Iron  see  "  Ferrous  "an 
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6. 

7. 

8 

9 
10 
11 
12 
13 
14 
15 
16 
117 
,'18 
19 

20 

21 
22 
23 

1 24 


Boiling 

Point, 

°C. 


103° 
decomp. 


-151.7 


14H,0, 100* 


126 


1525° 
280 


t 


861 


25. 

261 

27. 

28* 

29. 

30. 

31 

32861-05* 

33* 

34 

35 

36 


Solubility  in  ioo  Parts. 


Cold 
Water. 


.00049 

decomp. 

insoluble 


oo 

decomp. 
41625° 
v.  soluble 
decomp. 
insoluble 
v.  soluble 
v.  soluble 
deliques. 

oooos26" 

s.  soluble 
3.0°° 
3.8°° 
insoluble 

insoluble 

45.6415° 
v.  soluble 
v.  soluble 

5.55 

0.05 

insoluble 
1.38200 
0.455°° 
0.00198 
insoluble 
17118° 
0.673°° 
decomp. 
s.  soluble 
0000218° 
insoluble 


Hot 
Water. 


insoluble 


oo 
decomp. 


decomp. 
decomp. 


v.  soluble 


0.87l°°° 
1.06100° 
decomp. 

insoluble 
2001000 


18.2 

s.  soluble 
insoluble 


4.75100° 

decomp. 

insoluble 

soluble 

3.34100° 

decomp. 

soluble 

insoluble 

insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


sol.conc.HjSC^,  al.,  alk 

insoluble  dil.  acids 

sol.  HC1,  H£04....[+HF 
insol.  acids;  sol.  HNOj 


gray  crystals  . . 


00  sol.  al.;  s.  sol.  ether. 

soluble  acids 

insol.  alcohol 

v.  sol.  al.;  insol.  ether  . 

soluble  acids 

s.  soluble,  C02  aq 

v.  soluble  alcohol 

v.  soluble  alcohol 

soluble  alcohol 


lead  gray 

hexag.  prisms . 


yellow  crystals 

trimetric 

white  crystals  . 

triclinic 

prismatic 


soluble  al.,  acids,  NH4Cl 

s.  soluble  alcohol 

s.  soluble  alcohol 

soluble  dilute  acids 


rhombic . 


sol  HNO»,  hot  cone. 

H2S04 
insoluble  alcohol  — 
s.  soluble  alcohol  — 

soluble  alcohol . . . 


soluble  alcohol . 


v.  soluble  H.C2H802... 
insol.  alk.,  sol.  acids. . . 


sol.  acids,  KBr;  insol.  al. 

insoluble  alcohol 

0.02CO2aq 

soluble 

0.09  dil.  HCl,  insol.  al  . . 


[H.C2H,02. 

sol.  acids,  alk.;  insol. 
soluble  acids,  alkalies . . . 


Crystalline  Form 
and  Color. 


yellow,  {rhomb, 
yellow    reg.    or 


hexagonal 

red-yellow  crys. 

regular  or  mon- 

oclinic 
monoclinic 


needles . 
needles . 


crystalline, 
crystalline, 
monoclinic. 
rhombic . . . 
rhombic . . . 
amorphous, 
monoclinic. 
rhombic . . . 


yellow  monocl., 
yellow  monocl.. 
red  crystals.... 


f  Loses  H|0  at  160° 


f  Decomposes  at  105°. 
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Name. 


Formula. 


1  Lead  cyanate. . 

cyanide 

dichromate. . 
dithionate .  . . 
ferricyanide. . 
ferrocyanide . 

fluoride 

formate 

hydroxide.  . . 


iodate 

iodide 

nitrate 

oxalate 

oxide  mon- 


sub- 

sesqui-. . . . 
red  (minium) 


"      per-.  . 
oxychloride. 


(cossel  yellow) 

perchlorate , 

periodate 


persulphate . 
phosphate.  . 


Pb(CNO)2 

Pb(CN)2 

PbCr207 

PbS2O0.4H,O 

Pb^FeCCNU-eHp 
Pb2Fe(CN)6.3H20  .  , 
PbF2 


Pb(CH02)2. 
2PbO.H20. . 
3PbO.H20.. 
Pb(I03)2... 

Pbl2 

Pb(N08)2... 

PbC204 

PbO 

PbO 

PbO 

Pb20 

Pb203 

Pb304 


Pb02 

PbCi2.PbO.. 
PbCl,.2PbO. 
PbCU.3PbO. 
PbCLJPbO. 


Pb(C104)2.3H20. 

PbHI05 

PbHI05.H20.... 
PbS208.3H20.... 
Pb3(P04)2 


phosphite PbHPOs 

pyrophosphate.  . . .  Pb2P207.H20. 

seienide PbSe 

sulphate PbS04. 


sulphide, 
sulphite . 


acid., 
basic. 


Pb(HS04)2.H.O. 

PbS04.PbO 

PbS 

PbS03 


Molec- 
ular 
Weight. 


291.12 
259.12 
423.10 
439.30 
1333.27 
680.15 
245.10 
297.12 
484.22 
687.32 
556.94 
460.94 
331.12 
294.9 
223.10 
223.10 
223:10 
430.20 
462.20 
685.30 


Specific 

Gravity. 

Water  =  i. 

Air  =  i  (A). 
H,  =  i(b). 


7.592 


239.1Q8.91 


3.245 


8.24 
4.571 


6.12 

4.53240 

5.025* 

9.375 

8.7414° 

9.2-9.5 

8.342 

9.09615° 


501.12 
724.22 
947.32 
1839.7 

460.07 
415.03 
433.04 
453.29 
811.38 

287.15 
606.30 
286.30 
303.17 

419.27 
526.27 
239.17 
287.17 


7.21 
7-7.1 


6.9-7.3 


8.IO150 
6.23 


7.13-7.7 


Melting 

Point, 

°C. 


decomp. . 


decomp. 
decomp. 
decomp. 
fusible 
dec.  190° 
dec.  145° 
H20,  130° 


358° 


dec.  300° 


red  heat 


dec.  370° 
dec.  500°- 

530° 
decomp. 


dec.  130° 
t 


decomp. 
806°(anh.) 
1065° 
1100° 


1015° 


*  Decomposes  at  205°-223°. 

Digitized  by  VjOOQIC 
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Boiling 

Point, 

"C. 


1 

i2 

'J- 
|!' 

I  7 

I  8. 

19 

!10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 

[23 
24 
25 

I 

26 

J27 

,28 

I29 
30 

31 
32 
33 
34 

35 
36 
37 
38 


861-954° 


white  heat 
white  heat 
white  heat 


1085° 


Solubility  in  xoo  Parts. 


Cold 
Water. 


insoluble 
soluble 
decomp. 
soluble 
s.  soluble 
insoluble 
0.064180 
1.616° 
s.  soluble 
0.014 
0.001223 
0.044°° 
39°° 

0.00016180 
0.013-02200 
0.0013223 
insoluble 
insoluble 
insoluble 
insoluble 

insoluble 
insoluble 
insoluble 
0.005618° 
insoluble 

100° 

insoluble 
insoluble 
v.  soluble 
0.000014200 

insoluble 
insoluble 
insoluble 
0.004220° 

s.  soluble 
0.0044° 
0.0001 
insoluble 


s.  soluble 
soluble 


soluble 


18100° 
s.  soluble 


0.436100° 
138.9100° 


Hot 
Water. 


insoluble 
insoluble 


decomp. 


insoluble 
insoluble 


0.0774° 


insoluble 
insoluble 


insoluble 


decomp. 
s.  soluble 


insoluble  KCN 

soluble  acids,  alkalies . 


s.  soluble 
insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


crystals. 


soluble  alkalies,  HN03 
s.  soluble  cone,  HjjS04 

soluble  HN03 

insoluble  alcohol 

soluble  alkalies 

soluble  alkalies 

s.  soluble  HNO3 

insol.  al.,  sol.  KI 

8.7722°  alcohol 

insol.  al.  sol.  HN03 .  . . 

'soluble  alkalies,  lead. 
<  acetate,  NH4C1,  CaCl2, 

.SrCl, 

dec.  by  acids,  alkalies. . 

decomp 

sol.  glacial  H.C2H302. .  . 

insol.  al.;  sol.  glac.  H. 

soluble  alkalies 

soluble  alkalies 


red  crystalline 
crystalline. . . . 
red  crystals.. . , 


rhombic. 


regular. 


yellow  hexag., 
octahedral. . . 


soluble  alcohol 

soluble  dil.  HN03... 
s.  soluble  dil.  HNO, 


sol.  HN03;  insol.  H. 

C2H302 

soluble  HN03 

sol.Na4P207IHN03,KOH 

decomp.  HN03 

sol.  cone.  H^O,,  HC1, 

NH4  salts ;  insol.  al. 

s.  soluble  HjjSO, 

s.  soluble  HjjSO, 

sol.  cone;  a.  insol.  KOH 
s.  sol.,  HaSOs  sol.  HN03 


Crystalline  Form 
and  Color. 


yellow  rhomb . . 
red  hexagonal. . 

amorphous 

grayish  black. . 
reddish  yellow 
scarlet,  [amorp. 

brown  hexag. . . 

tetragonal 

yellow  trimet. . . 

yellow 

yellow  crystals. 


crystalline. . 
amorphous  . 


rhombic, 
regular. . 
rhombic. 


crystalline. 


black  regular. 


t  Loses  H20  at  110°-120°.  Die    ^bf^i 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 
Gravity 

Water  =  i. 

Air  =  i  (A). 

H,=  i(D). 


Melting 

Point, 

°C. 


Lead  sulphochloride. 

sulphocyanate 

thiosulphate 

tungstate 

Lithium 

acetate 

amid 

benzoate 

bicarbonate 

bichromate 

borate 

bromide 

carbide 

carbonate 

chlorate 

chloride 

chloroplatinate. . . 

chromate 

citrate 

fluoride 

fluosilicate 

formate 

hydroxide 

iodide 


nitrate 

oxalate 

"       acid. 

oxide 

perchlorate . 


phosphate . 
salicylate. . 
silicate 
silicide 
sulphate.. . 


acid. 


sulphide, 
sulphite, 
urate. .  . 


SPbS.PbCL, 

Pb(CNS)2 

PbS203 

PbWfc>4 

Li 

LiC2H302.2H20... 

LiNH2 

LiC7H602 

LiHCOa 

Li2Cr207.2H20.... 
Li2B407.5H20.... 

LiBr 

LiA 

Li2C03 

LiC103.JH20 

LiCl 

Li2PtCi6.6H20.... 

Li2Cr04.H,0 

Li3G6H607.4H20 . 

LiF 

Li^iF^HX) 

LiCH02.H20 

LiOH 

Lil 

LiI.3HX> 

LiN03 

LiN03.3H20 

Li2C204.. 

LiHC204.H20.... 

Li20 

LiC104 

LiC104.3H,0 

Li^O.-HoO 

LiC7H603 

LijSiOa 

LiSi2 

LUS04 

LfiS04.H20 

LiHS04 

Li^... 

LioS03.6H20 

Li"HC,HoN403-... 


995 

323 

319 

455 

6. 

102. 

22. 

127. 

67 

266 

259 

86 

37 

73 

99 

42 

529 

147 

281. 

25 

192 

69 

23 

133 

287 

69 

123 

101 

113 

29 

106 

160 

133 

143. 

90 

98 

109 

127 

104 

45 

202 

174 


53 

26 

24 

10 

94 

00 

97 

980 

95 

01 

96 

86 


3.82 


8.235 
0.534203 


decomp. 


1.178".5° 


186° 

70° 

374° 


3.466  V 
1.6518° 
2.111 


442°-547° 


41 
40 
.97 
,90 
804 
94 
21 
.96 
.95 
.86 
.91 
.01 
.00 
.88 
.96 
,88 
40 
45 
90 
940 
18 
54 
95 
.97 
02 
95 
05 
,00 


1.998-2.074 


6183-710° 
50° 
602° 
6HA1800 


2.601 

2.33 

1.435-1.479 


4.063  V 
2.334^2.442 


2.12131™0 


2.102160 
1.841 


2.4115° 


2.529150 

1.12 

2.21015° 

2.052  V 

2.123.... 

1.63-1.7 


decomp. 
801° 

2H2O,100° 

decomp. 

red  heat.. 

330°-446° 

72° 

253°-264° 

29.88° 

decomp. 

decomp. 

sublimes 

236° 

95° 

857° 

decomp. 

1180° 

decomp. 

818°-853° 

H20, 130° 

120° 


red  heat 


*  Decomposes  at  600° 


t  ^L8&68$k 
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Number. 

Solubility  in  ioo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

insoluble 

0.520° 

0.03 

insoluble 

decomp. 

300*5° 

decomp. 

33250 

5.513° 

168.33°° 

v.  soluble 

1430° 

decomp. 

1.539°° 

30118° 

63.7<>° 

soluble 

13230° 

5025° 

0.2718° 

52.6 

61.67°° 

12.70° 

1510° 

decomp. 
decomp. 

insoluble  dilute  acids. . . 

sol.  KCNS,  HNO3 

soluble  NsaSjOg 

red 

2 

yellow  monocl.. 

3 

4 

regular 

silvery 

rhombic 

5>1400° 

6  decomp. 

7430° 

8 

decomp. 
v.  soluble 
decomp. 
4010°° 

soluble  acids 

21.5  alcohol 

regular ..:.... 
crystals 

7.725°,  io78- ai 

9 

!io 

blk.  brown  crys 

|n 

insoluble  alcohol 

12 

270103° 

decomp. 

0.7281°°° 

00 

12996° 
soluble 

crystalline 

crystalline 

prisms 

tetragonal 

octahedral 

13 

soluble  acids 

14* 
15  f 
16 

insoluble  alcohol 

v.  soluble  alcohol! 

2.47525°  al.,  sol.  ether. . 
soluble  alcohol,  ether  . . 

17 

orange  red  hex., 
red  trimetric. . . 

18 

Il9 ..... .      ... 

66.71O0° 

s.  sol.  al.  e£her 

soluble  HF 

crystals 

tablets 

20           

21  decomp. 
22 

sol.  alcohol;  insol.  ether 

monoclinic 

346. 610*3 

17.51°°° 

476"° 

rhombic 

23 

s.  soluble  alcohol 

crystalline 

crystalline 

c  rh'mb.  or  hex. 
]  rhombohedral 

24 

25 

,26 

48.30° 
138.40° 

gl9.5° 
817° 

5.22°° 

soluble 

soluble 

0.04 

v.  sol. 

insoluble 

decomp. 

35.34°° 

43.52°° 

decomp. 

v.  soluble 

soluble 

0.2720° 

227.31°°° 

00 

soluble  alcohol 

!27 

(  or  regular . . . 

28 

29... 

30 

6.26i°°° 

crystalline 

31 

soluble  alcohol 

32  % 
33§ 
34 

soluble  alcohol 

soluble  acids,  NH4C1 .  .  . 
v.  sol.  al 

rhombohedral . . 

rhomboidal .... 

35 

8.  decomp. 
decomp. 
29.241°°° 
35. 75*°°° 

soluble  diLHCl.... [tine 
dec.  by  a. ;  insol.  turpen- 
insol.  80%  al 

hexagonal 

blue  crystals.  .  . 

1 

monoclinic 

36 

37 

38 

insol.  80%  al 

39 

prismatic 

40 

v.  soluble  alcohol 

41    

s.  soluble  alcohol 

needles 

42 

2.510°° 

%  Loses  2H20  at  100°,  3H20  at  150°.  §  Loses  H,0  at  100°. 

U  Monoclinic,  regular,  rhombic  or  hexagonal. 
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1 
2 
3 
4 
5 
6 

7 

8 

0 
10 
11 
12 
13 
14 
15 
16 

17 
18 

19 

20 
21 
22 
23, 
24! 
25 
26 
27 
2S 
29 

3o! 

31 
32, 
33| 
34 


Magnesium 

acetate  

aluminate 

ammonium  arsenate. . 

"  chloride. . 

"  chromate. 

"  phosphate 

M  sulphate.. 


Htm*. 


arsenate . 
arsenite . . 
benaoate . 
borate.. . 
bromate . 
bromide , 


carbonate . 


basic. 


chlorate . 
chloride. 


chromate. 
ferrocyanide. 


Formula. 


Mg 

Mg(C8Hrf),)2.4H20. 

MgO.AUO, 

MgNH4As04.6H20  . 
MgCi2.NH4Cl.6H2O 
MgCr04.(NH4)2 

Cr04.6H20 
MgNH4P04.6H20... 
MgS04.(NH4),S04. 

6HaO 
2MgHAs04.13H20.. 

Mg.(As08)a 

Mg(C7H602)2.3H20. 

Mg(BOs)a.8HaO 

Mg(Br08)2.6H20... 

MgBr2 

MgBr2.6H20 

MgC08 


MgC08.3H20 138.37  1.808« 

4MgC08.Mg(OH)2.     485.702.18 

5H80 
3MgC08,Mg(OH)2      365.34J2.18 

3H20 
Mg(C108)2.6H20....299 

MgCl* I  95 

MgCl2.6H20 '203 

MgCr04.7H20 266 

Mg2Fe(CN)«.12H20..  476 


Molec- 
ular 
Weight. 


24 
214. 
142. 
289. 
256. 
400. 

245. 
360. 

562. 
318. 
320. 
254. 

388. 

184. 

292. 

84. 


1.69-1.75 
1.45 
3. 571*0 


Specific 
Gravity. 

Water  —  1. 

Air  - 1  (A). 

H,  -  1  (D). 


650° 


1.456 
1.829317° 

1.71*5° 
1.723^ 

3.15515Q 


decomp. 


decomp. 


2.27 
2.29 


3.04 


Melting 

Point, 

°C. 


decomp. 


6H20,  200* 
695° 
decomp. 
dec.  350° 


fluoride MgF, 62 

formate Mg(CH02)2.2H,0 ...  150 

hvdroxide Mg(OH)2 I  58 

iodate Mg(108)2.4H20 446 

iodide L\lgl* 278 

nitrate |Mg(N03)2.6H20 '256 

nitride Mg*X2 100 

oxalate MgC204.2H20 148 

oxide MgO ;  40 

permanganate Mg(Mn04)  >.6H*0  . . .  370 


1396° 


! 


.34| 40° 

24  2.177  708° 

341.569"°       2H,0, 100° 

431.761 

.73* 

.182.472 

37 

.342.3615*        decomp. 

223.28  4H2O,210c 

16 decomp. 

501.4&4  90° 

98 decomp. 

.35 decomp. 

32  3.22-3.654  189O-l$*0c 

28 'decomp. 


3o     phosphate Mg3(PO02-4H2O  . . . .  ;335 


*  Loses  5HaO  at  330\ 


101.  (MO1*'     ! 

(22H20) 
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Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


1120° 


insoluble 
deliques. 


s.  decomp. 
v.  soluble 


sol.  a.,  NH4  salts . 
v.  soluble  alcohol. 


monoclinic. 


*  decomp. 


0.038200 

16.7 

v.  soluble 

0.01322 
13.490° 

insoluble 

insoluble 

4.525° 

insoluble 

71.57° 

91. 9°° 

316°° 

0.0106 

0.1518190 
0.04 

0.04 

deliques. 

52. 2°° 

167 

211.518° 

33 

0.008718° 

7.7 

0.0009 

1015° 

100°° 

200 

insoluble 

0.0716° 

0.00062 

v. 'soluble 

0.0205 


soluble 


0 .  003  Mg.  mix.,  insol.  al, 


tetragonal . 


v.  soluble 


67.8775° 


0.15 


soluble  acids;  insol.  al. 


yellow  monocl.. 

tetragonal 

monocl.    prisms 


soluble 
insoluble 
v  soluble 
120. 2i°°° 


sol.  HN03;  insol.  NH4C1 
insol.  NH3aq.;sol.NH4Cl 


soluble  acids. 


regular. 


decomp. 
0.011 

0.011 

v.  soluble 
65. 87800 
367 
soluble 


soluble  alcohol 

sol.  acids,  2-.  21  COjjaq . . 

sol.  acids,  1 .40  COjaq.. 
soluble  acids,  NH4  salts 

soluble  acids,  NH4  salts 


hex.  rhomboh. 

or  rhombic 
hexagonal 


monoclinic. 


soluble  alcohol. 

50  alcohol 

50  alcohol 


insoluble 


331000 

164.9110° 

oc 


sol.  HN03;  insol.  al 

insol.  alcohol,  ether. . . . 
soluble  NH4  salts 


0.08100° 
decomp. 


soluble  alcohol,  ether 

soluble  alcohol 

soluble  acids ;  insol.  al, 
sol.  alk.  oxalates,  a. . . 
sol.  acids,  NH4  salts  . 
sol.    glac.    H.C2H302 

methyl  alcohol 
sol.   acids,    insol.    NH4 

salts,  H.C2H30: 


hexagonal 

monoclinic 

yellow 

pale  yel.  cryst. . 

tetragonal 

rhombic 

rhombohedral. . 

monoclinic 

[triclinic 

monoclinic      or 

t 


reg.  or  hexag. . . 
purple  needles  . 

monoclinic 


Digitized  by  LjOOQ IC 
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1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 

24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


Lactic  Acid . 
Lanthanum., 

bromate . . 

bromide. . . 

carbide 

carbonate . 

chloride .  . , 


Name. 


Iron*  carbonyl. 

disulphide .  . . 

nitride 

phosphide  . . . 
Krypton 


nitrate 

oxalate 

oxide  sesqui- 
sulphate. . . . 


sulphide. 


Lead. 


acetate  (sugar  of) 
"       basic 


azoimide    

borate 

bromate 

bromide 

carbonate 

"  basic. 

chlorate 

chloride , 

tetra-.. 

chlorite , 

chromate 

"  basic 

(chrome  red) 


Fe(CO)6. 
FeS2.... 
Fe2N.... 


Kr. 


H.C3H503 

La 

La2(Br08)fl.l8H20 


Formula. 


LaG 
La2(C03)3.8H20  . . 

LaCl3 

LaCl3.7H20 

La(N03)3.6H20... 
WC204)3-9H20.. 

La203 

La2(S04)3 

La2(S04)s.9H20... 
La^ 


Pb. 


Pb(aHA)2.3H20 
Pb2(C2H802)3OH.. 
Pb(C2H302)2 

Pb(OH)2.H„0 
Pb(C2H302)2.2Pb 

(OH)2 

PbNfl 

Pb(B02)2.H20.... 
Pb(Br03)2.H20. . . 

PbBra 

PbQ03 

2PbC03.Pb(OH)„. 
Pb(C103)2.H20... 

PbCl2 

PbCl4 

Pb(C102)2 

PbCr04 

PbCr04.PbO 


Molec- 
ular 
Weight. 


195.84 
120.01 
125.69 
142.72 
82.92 

90.05 
139.0 
1369.808 
504.87 
163.00 
602.13 
245.32 
371.43 
433.13 
704.14 
326.00 
566.15 
728.29 
374.15 

207.1 

379.20  . 

608.28 

584.28 

807.38 

291.16 
311.12 
480.96 
366.94 
267.10 
775.31 
392.04 
277.02 
348.94 
342.02 
323 . 10 
546.20 


1.47 

4.86-5.18. 
6.35 
6.5715° 

2.818A. 

40.78D. 
1.2485? 
6.1545 


5.0220° 


3.947  V 


Specific 
Gravity. 

Water  =  i. 
Air  =  i  {A). 

H3  =  i(D). 


-21° 
1171° 
dec.  200° 
1290° 
-169° 

<-24° 

810° 

37.5° 


6.4115° 
3.600 
2.821 
4.911u° 

11.34 

2.50 


5.598(anhy) 


6.57219.2° 
6.43 


4.037 

5.80 

3.180° 


6.12315° 


Melting 

Point, 

°C. 


890° 
40° 


infusible 
dec.  1150° 
decomp. 
stable     at 

1000° 
327° 

75°,  3H20 


red  heat 
dec.  180° 
370° 


decomp. 
dec.  230° 
498° 
-15°.... 


fusible 


*  For  other  compounds  of  Iron  see  "  Ferrous"  and  "  Ferric." 
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6. 

7. 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 

24 

25 
26 
27 
28 
29 
30 
31 


Boiling 

Point, 

°C. 


103° 
decomp. 


-151.7 


14H,0, 100* 


126 


1525° 
280 


861 


32861-95* 

33 

34 

35 

36 


Solubility  in  ioo  Parts. 


Cold 
Water. 


.00049 

decomp. 

insoluble 


oo 

decomp. 
41625° 
v.  soluble 
decomp. 
insoluble 
v.  soluble 
v.  soluble 
deliques. 

8.  soluble 
3.0°° 
3.8°° 
insoluble 

insoluble 

45.6415° 
v.  soluble 
v.  soluble 

5.55 

0.05 

insoluble 

1.38200 

0.455°° 

0.00198 

insoluble 

17118° 

0.673°° 

decomp. 

s.  soluble 

.0000218° 

insoluble 


oo 
decomp. 


decomp. 


decomp. 


v.  soluble 


Hot 
Water. 


insoluble 


sol.conc.H2S04,  al.,  alk 

insoluble  dil.  acids 

sol.  HC1,  H^CV.-.I+HF 
insol.  acids;  sol.  HNOj 


oo  sol.  al.;  s.  sol.  ether. 

soluble  acids 

insol.  alcohol 

v.  sol.  al.;  insol.  ether  . 

soluble  acids 

s.  soluble,  C02  aq 

v.  soluble  alcohol 

v.  soluble  alcohol 

v.  soluble  alcohol 


0.87l°°° 
1.06100° 
decomp. 

insoluble 
2ooioo» 


18.2 

s.  soluble 
insoluble 


4.751°°° 

decomp. 

insoluble 

soluble 

3.3410°° 

decomp. 

soluble 

insoluble 

insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


yellow  crystals 

trimetric 

white  crystals  . 

triclinic 

prismatic 


soluble  al.,  acids,  NH4Cl 

s.  soluble  alcohol 

s.  soluble  alcohol 

soluble  dilute  acids 


rhombic . 


sol  HNO»,  hot  cone. 

H2S04 
insoluble  alcohol 

soluble  alcohol  — 
v.  soluble  alcohol . . . 


soluble  alcohol . 


v.  soluble  H.C2H302.... 
insol.  alk.,  sol.  acids. . . 


sol.  acids,  KBr;  insol.  al. 

insoluble  alcohol 

0.02CO2aq 

soluble 

0.09  dil.  HCl,  insol.  al  .. 


[H.C2H,02. 

sol.  acids,  alk.;  insol. 
soluble  acids,  alkalies. . . 


yellow .  {rhomb, 
yellow    reg.    or 


gray  crystals  . 


lead  gray 

hexag.  prisms . 


hexagonal 

red-yellow  crys. 

regular  or  mon- 

oclinic 
monoclinic 


needles . 


needles . 


crystalline, 
crystalline, 
monoclinic. 
rhombic . . . 
rhombic . . . 
amorphous, 
monoclinic. 
rhombic . . . 


yellow  monocl., 
yellow  monocl.. 
red  crystals 


f  Loses  H,0  at  160° 


f  Decomposes  at  105°, 
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Name. 


Formula. 


Lead  cyanate 

cyanide 

dichromate 

dithionate 

ferricyanide 

ferrocyanide .... 

fluoride . 

formate 

hydroxide 

it 

iodate 

iodide 

nitrate 

oxalate 

oxide  mon- 

n        tt 

"   sub-!!.!!! 

"     sesqui- 

"      red  (minium) 

"     per- 

oxychloride 

u 

u 
(( 

(cossel  yellow) 

perchlorate 

periodate 

persulphate 

phosphate 

phosphite 

pyrophosphate.  . 

selenide 

sulphate 

acid.... 
"        basic... 

sulphide 

sulphite 


Pb(CNO)2 

Pb(CN)2 

PbCr207 

PbS„0G.4H,0 

PbiFeCCNU-eHsO 
Pb2Fe(CN)6.3H20  . 

PbF2 

Pb(CH02)2 

2PbO.H20 

3PbO.H20 •. 

Pb(I03)2..... 

Pbl2 

Pb(NOs)2 

PbC204 

PbO 

PbO 

PbO 

Pb20 

PbA 

PbA 


Pb02 

PbCl2.PbO.. 
PbCl,.2PbO. 
PbCL,3PbO. 
PbCLJPbO. 


Pb(C104)2.3H20. 

PbHI05 

PbHI05.H20.... 
PbS208.3H20.... 
Pb3(P04)2 


PbHPOs 

Pb2P207.H20. 

PbSe 

PbS04. 


Pb(HS04)2.H.O. 

PbS04.PbO 

PbS 

PbSO; 


Molec- 
ular 
Weight. 


291.12 
259.12 
423.10 
439.30 
1333.27 
680.15 
245.10 
297.12 
484.22 
687.32 
556.94 
460.94 
331.12 
294.9 
223.10 
223.10 
223.10 
430.20 
462.20 
685.30 


Specific 

Gravity. 

Water  =  i. 

Air  =  i  (A). 


6.12 

4.532*0 

5.025' 

9.375 

8.7414° 

9.2-9.5 

8.342 


9.09615° 


239. 1Q  8.91 


501.12 
724.22 
947.32 
1839.7 

460.07 
415.03 
433.04 
453.29 
811.38 

287.15 
606.30 
286.30 
303.17 

419.27 
526.27 
239.17 
287.17 


3.245 


8.24 
4.571 


7.592 


7.21 
7-7.1 


6.9-7.3 


8.1015° 
6.23 


Melting 

Point, 

°C. 


decomp. . 


dec.  370° 
dec.  500°- 

530° 
decomp. 


7.13-7.7      1015° 


decomp. 
decomp. 
decomp. 
fusible 
dec.  190° 
dec.  145° 
H20,  130° 


358° 

dec.  300° 

888° 


red  heat 


dec.  130° 


decomp. 
806°(anh.) 
1065° 
1100° 


Decomposes  at  205°-2^dbi 
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Boiling 

Point, 

°C. 


2. 
3. 
4 
5 

6 

7 

8 

9 
10 
11 

I  12 
I  13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 
24 
25 

I 

26 

127 

28 

29 

30 

31 
32 
33 
34 

35 
36 
37 
38 


861-954° 


white  heat 
white  heat 
white  heat 


1085° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


insoluble 

s.  soluble 

decomp. 

soluble 

s.  soluble 

insoluble 

0.06418° 

1.616° 

s.  soluble 

0.014 

0.001223 

0.044°° 

39°° 

0.00016180 

0.013-02200 

0.0013223 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 
insoluble 
insoluble 
0.0056180 
insoluble 

100° 

insoluble 
insoluble 
v.  soluble 
0.00001420° 

insoluble 
insoluble 
insoluble 
0.004220° 

s.  soluble 
0.0044° 
0.0001 
insoluble 


s.  soluble 
soluble 


Hot 
Water. 


soluble 


18100° 
s.  soluble 


0.436100° 
138.9100° 


insoluble 
insoluble 


decomp. 


insoluble 
insoluble 


0.0774° 


insoluble 
insoluble 


insoluble 


decomp. 
s.  soluble 


s.  soluble 
insoluble 


insoluble  KCN 

soluble  acids,  alkalies . 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


crystals. 


soluble  alkalies,  HN03 
s.  soluble  cone,  HjjS04 

soluble  HN03 

insoluble  alcohol 

soluble  alkalies 

soluble  alkalies 

s.  soluble  HN03 

insol.  al.,  sol.  KI 

8.7722°  alcohol 

insol.  al.  sol.  HN03 .  . . 

'soluble  alkalies,  lead. 
-  acetate,  NH4C1,  CaCl2, 

.SrCl2 

dec.  by  acids,  alkalies. . 

decomp 

sol.  glacial  H.C2H302. . . 

[C2H302 
insol.  al.;  sol.  glac.  H. 

soluble  alkalies 

soluble  alkalies 


red  crystalline 
crystalline, 
red  crystals 


rhombic. 


regular. 


yellow  hexag., 
octahedral 


soluble  alcohol 

soluble  dil.  HN03. . . 
s.  soluble  dil.  HN03. 


sol.  HN03;  insol.  H. 

C2H302 

soluble  HN03 

sol.Na4P207,HN03,KOH 

decomp.  HN03 

sol.  cone.  U£04,  HC1, 

NH4  salts ;  insol.  al. 
s.  soluble  HJS04. ... . 

s.  soluble  H^O* 

sol.  cone;  a.  insol.  KOH 
s.  sol.,  HJ30,  sol.  HN03 


Crystalline  Form 
and  Color. 


yellow  rhomb . . 
red  hexagonal. . 
amorphous  .... 
grayish  black. . 
reddish  yellow 
scarlet,  [amorp. 

brown  hexag. . . 

tetragonal 

yellow  trimet. . . 

yellow 

yellow  crystals. 


crystalline. . 
amorphous  . 


rhombic, 
regular. . 
rhombic. 


crystalline. 


black  regular . 


t  Loses  H20  at  110°-120°. 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 
Gravity 

Water  =  i. 

Air  =  i  (A). 

H,  =  i(D). 


Melting 

Point, 

°C. 


Lead  sulphochloride. 

sulphocyanate 

thiosulphate 

tungstate 

Lithium 

acetate 

amid 

benzoate 

bicarbonate 

bichromate 

borate 

bromide 

carbide 

carbonate 

chlorate 

chloride 

chloroplatinate . . . 

chromate 

citrate 

fluoride 

fluosilicate 

formate 

hydroxide 

iodide 


nitrate 

a 

oxalate 

"       acid. 

oxide 

perchlorate.  . 


phosphate . 
salicylate. . 
silicate 
silicide 
sulphate. . . 


sulphide, 
sulphite . 
urate. .  . 


acid. 


SPbS.PbCL, 

Pb(CNS)2 

PbS203 

PbWt)4 

Li 

LiC2H302.2H20. . 

LiNH2 

LiC7H602 

LiHCOa 

Li2O207.2H20... 
Li2B407.5H20. .  . 

LiBr 

Li2C2 

Li2C03 

LiC103.JH20.... 

LiCl 

Li2PtCl6.6H20... 
Li2Cr04.H,0.... 
Li,G6H607.4H20 . 

LiF 

Li^iF^KU).... 
LiCH02.H20. . . . 

LiOH 

Lil 

LiI.3H,0 

LiNO, 


Li2C204. . 

LiHC204.H20. 

Li20 

LiC104 

LiC104.3H„0.. 
Li,P04.H,d. . . 

LiC7H603 

LLSi03 

LiSi2 

Li,S04 

Li^.H.O... 

LiHS04 

LiJ3... 

LioS03.6H20.. 
LiHC,HoN403. 


995. 

323 

319. 

455. 

6. 

102. 

22. 

127. 

67. 

266. 

259 

86. 

37 

73 

99 

42, 

529 

147 

281. 

25 

192 

69 

23 

133 

287 

69 

123 

101 

113 

29 

106 

160 

133 

143. 

90, 

98, 

109, 

127 

104 

45 

202, 

174 


53 

26 

24 

10 

94 

00 

97 

980 

95 

01 

96 

86 


41 
40 
97 
90 
804 
94 
21 
.96 
.95 
.86 
91 
01 
00 
88 
96 
,88 
40 
45 
90 
940 
18 
54 
95 
.97 
02 
95 
05 
00 


3.82 


8.235 
0.53420° 


decomp. 


1.178^° 


186° 

70° 

374° 


3.466V 
1.651*0 
2.111 


442°-547° 


1.998-2.074 


6183-710° 
50° 
602° 
6H2O,180° 


2.601 

2.33 

1.435-1.479 


4.063V 


2.334-2.442 


2.12131™0 


2. 102"*° 
1.841 


2.4115° 


2.52915° 

1.12 

2.21015° 

2.052  V 

2.123.... 

1.63-1.7 


decomp. 

801° 

2H2O,100° 

decomp. 

red  heat.. 

330°-446° 

72° 

253°-264° 

29.88° 

decomp. 

decomp. 

sublimes 

236° 

95° 

857° 

decomp. 

1180° 

decomp. 

818°-853° 

H20, 130° 

120° 


red  heat 


*  Decomposes  at  600°. 


t  ^ULM^e 
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Number. 

Solubility  in  ioo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

insoluble 

0.520° 

0.03 

insoluble 

decomp. 

300*5° 

decomp. 

33250 

5.513° 

168.33°° 

v.  soluble 

1430° 

decomp. 

1.539°° 

30118° 

63.70° 

soluble 

13230° 

5025° 

0.2718° 

52.6 

61.67°° 

12.70° 

151°° 

decomp. 
decomp. 

insoluble  dilute  acids. . . 

sol.  KCNS,  HN03 

soluble  Na^Oa 

red 

2 

yellow  monocl.. 

3 

4 

regular 

silvery 

rhombic 

5  >1400° 

6  decomp. 

7  430° 

8 

decomp. 
v.  soluble 
decomp. 
40i°°° 

soluble  acids 

21.5  alcohol 

regular ..:.... 
crystals 

7.725°,  1078°al 

9 

10 

blk.  brown  crys 

11 

insoluble  alcohol 

270103° 

decomp. 

0.7281°°° 

00 

12996° 
soluble 

crystalline 

crystalline 

prisms 

tetragonal 

octahedral 

13 

soluble  acids 

14* 
15 1 
16 

insoluble  alcohol 

v.  soluble  alcohol! 

2.47526°  al.,  sol.  ether. . 
soluble  alcohol,  ether  . . 

17  . . .     . . 

orange  red  hex., 
red  trimetric. . . 

18 

19 ... 

66. 7!°°° 

s.  sol.  al.  e£her 

soluble  HF 

crystals 

tablets 

20 

21  decomp. 
22 

sol.  alcohol;  insol.  ether 

monoclinic 

346. 6i°*3 

17.51°°° 

476"° 

rhombic 

23.....    ..... 

s.  soluble  alcohol 

crystalline 

crystalline 

(  rh'mb.  or  hex. 
\  rhombohedral 

24 

25 

26 

48.3°° 

138.4°° 

319.50 

8"° 

5.22°° 

soluble 

soluble 

0.04 

v.  sol. 

insoluble 

decomp. 

35.34°° 

43.52°° 

decomp. 

v.  soluble 

soluble 

0.272°° 

227.31°°° 

00 

soluble  alcohol 

27 

(  or  regular . . . 

28.... 

29 

30 

6.26l°°° 

crystalline 

31 

soluble  alcohol 

32  % 
33§ 
34 

soluble  alcohol 

soluble  acids,  NH4C1 .  . . 
v.  sol.  al 

rhombohedral . . 

rhomboidal .... 

35 

s.  decomp. 
decomp. 
29. 24!°°° 
35.751°°° 

soluble  dil.  HCl....[tine 
dec.  by  a. ;  insol.  turpen- 
insol.  80%  al 

hexagonal 

blue  crystals.  .  . 

monoclinic 

36 

37 

38 

insol.  80%  al 

39 

prismatic 

40 

v.  soluble  alcohol 

41    

s.  soluble  alcohol 

needles 

42 

2.5i°°° 

%  Loses  2H20  at  100°,  3H20  at  150°.  §  Loses  H,0  at  100° 

U  Monoclinic,  regular,  rhombic  or  hexagonal. 
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Name. 


Magnesium 

acetate  

aluminate 

ammonium  arsenate . . 

"  chloride.. 

"  chromate. 

"  phosphate 

"  sulphate.. 

arsenate 

arsenite 

benzoate 

borate '..:,. 

bromate 

bromide 

carbonate 

"         basic 

chlorate 

chloride 

it 

chromate 

ferrocyanide 

fluoride 

formate 

hydroxide 

iodate 

iodide 

nitrate 

nitride 

oxalate 

oxide 

permanganate 

phosphate 


Mg 

Mg(C,H,0,)2.4H20. 

MgO.AlaO, 

MgNH4As04.6H20  . 
MgCl2.NH4Cl.6H2O 
MgCr04.(NH4)2 

Cr04.6H20 
MgNH4P04.6H20.. 
MgS04.(NH4)2S04. 

6H2O 
2MgHAs04.13H20.. 

Mg8(AsO,)a 

Mg(C7H602)2.3H20. 
Mg(B02)2.8H20.... 
Mg(BrOa),.6H20... 

MgBr2 

MgBr2.6H20 

MgCO, 


Formula. 


MgCO,.3H20 

4MgCO,.Mg(OH)2. 

5H20 
3MgCO,.Mg(OH)2 

3H20 
Mg(C10,)2.6H20.... 

MgCl2 

MgCl2.6H20 

MgCr04.7H20 

Mg2Fe(CN)6.12H20.. 

MgF2 

Mg(CH02)2.2H20... 

Mg(OH)2 

Mg(I08)2.4H20 

Mgl2 

Mg(NO,)2.6H20 

Mg,N2 

MgC204.2H20 

MgO 

Mg(Mn04)2.6H20  . . . 

Mg,(P04)2.4H20  . . . . 


Molec- 
ular 
Weight. 


24 
214 
142 
289 
256, 
400. 

245 
360. 

562. 
318. 
320. 
254. 

388. 

184. 

292. 

84. 

138. 

485. 


1.69-1.75 

1.45 

3.57160 


456 
1.829317° 

1.711*0 
1.723V 

3.15515° 


2.27 
2.29 


365.34 


299. 

95. 
203. 
266. 
476. 

62. 
150. 

58. 
446. 
278. 
256. 
100. 
148. 

40. 
370. 


335.10 


Specific 
Gravity. 

Water-  1. 

Air*  x 


:vM 


3.04 

1.808« 
2.18 

2.18 


2.177 

1.56917° 

1.761 


2.472 


2.3615° 
3.28 


1.464 


3.22-3.654 


1.64015° 

(22H20) 


zedbyLiOOgK 


Loses  5H,0  at  330°. 
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Solubility  in  ioo  Parts. 


Cold 
Water. 


insoluble 
deliques. 


Hot 
Water. 


s.  decomp. 
v.  soluble 


Alcohol  (al.).  Acids  (a.), 
Alkalies  (alk.),  etc. 


sol.  a.,  NH4  salts, 
v.  soluble  alcohol. 


Crystalline  Form 
and  Color. 


monoclinic. 


.  0.03820° 

.  16.7 

.  v.  soluble 

.  0.01322 
,  13.49°° 

,  insoluble 
insoluble 
4.525° 
insoluble 
71.57° 
91. 9°° 
316°° 
0.0106 

0.151819° 
0.04 

0.04 

deliques. 

52. 2°° 

167 

211.518° 

33 

0.008718° 
.  7.7 
.  0.0009 

1015° 

1000° 

200 

insoluble 

0.0716° 

0.00062 

v. 'soluble 

0.0205 


soluble 


0 . 003  Mg.  mix.,  insol.  al. 


tetragonal . 


v.  soluble 


67.8775° 
0.15 


soluble  acids;  insol.  al. . 


yellow  monocl.. 

tetragonal 

monocl.    prisms 


soluble 
insoluble 
v  soluble 
120.2"»° 


sol.  HN03;  insol.  NH4C1 
insol.  NHgaq.jsol.NH.Cl 


soluble  acids. 


regular. 


decomp. 
0.011 

0.011 

v.  soluble 
65. 87800 
367 
v.  soluble 


soluble  alcohol 

sol.  acids,  2\  21  COgaq . . 

sol.  acids,  1 .  40  COgaq . . 
soluble  acids,  NH4  salts 

soluble  acids,  NH4  salts 


hex.  rhomboh. 

or  rhombic 
hexagonal 


monoclinic. 


soluble  alcohol. 

50  alcohol 

50  alcohol 


insoluble 


331000 
164.9110° 

oc 


sol.  HNOs;  insol.  al. . . 
insol.  alcohol,  ether. . . 
soluble  NH4  salts 


0.08100° 
decomp. 


soluble  alcohol,  ether  . . 

soluble  alcohol 

soluble  acids ;  insol.  al. . . 

sol.  alk.  oxalates,  a 

sol.  acids,  NH4  salts  . . . 
sol.    glac.    H.C2H302 

methyl  alcohol 
sol.   acids,    insol.    NH4 

salts,  H.GjHaCX 


hexagonal 

monoclinic 

yellow 

pale  yel.  cryst. . 

tetragonal 

rhombic 

rhombohedral. . 

monoclinic 

[triclinic 

monoclinic      or 
t 


reg.  or  hexag. . , 
purple  needles  , 

monoclinic. 


t  Greenish  yellow  crystals. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 


Name. 


Magnesium 
phosphate  acid . 


pyro- 

phosphite 

potassium  chloride 
"       sulphate 

selenate 

silicide 

sodium  chloride.  .  . 
sulphate 


sulphide 

sulphite 

tartrate 

thiosulphate 

Manganese 

acetate 

ammon.  phosphate. 
"         sulphate.  . 


arsenite.  . 
benzoate . 

boride 

bromide. . 


carbide. . . 
carbonate . 
chloride .  . 


per-... 
ferrocyanide.  .  . 

fluoride  di- 

"       sesqui-. 

fluosilicate 

formate 

hydroxide  -ous.. 


Formula. 


MgHP04.3H20 

Mg3(P04)2.8H20. .  . . 

MgHP04.7H20 

Mg2P207 

MgHP08.3H20 

MgCl2.KC1.6H20.... 
MgS04.K2S04.6H20. 

MgSe04.6H20 

Mg5Sis.. 

MgCLj.NaCl.H2O.... 

MgS04 

MgS04.7H20 

MgS 

MgS08.6H20 

MgC4H406.4H20.... 

MgS203.6H20 

Mn 

Mn(C2H302)2.4H20. . 
NH4MnP04.H20.... 
MnS04.(NH4)2S04. 

6H20 
Mn3H6(As03)4.2H20. 
Mn(C7H602)2-3H20.. 

MnB2 

MnBr2 

MnBr2.4H20 

Mn3C 

MnC03 

MnCl2 

MnCl2.4H20 

MnCl4 

Mn2Fe(CN)6.7H20  . . 

MnF2 

Mn2F6.6H20 

MnSiF0.6H2O 

Mn(CH02)2.2H20. .  . 
Mn(OH)2 

Mn203.H20 


Molec- 
ular 
Weight. 


174.42 
407.17 
246.48 
222.72 
158.42 
277.90 
402.76 
275.62 
206.50 
171.77 
120.39 
246.50 

56.39 
212.49 
244.42 
248.56 

54.93 
245.04 
186.03 
391.25 

698.71 
517.06 

76.93 
214.77 
286.83 
176.79 
114.93 
125.85 
197.91 
196.77 
447.87 

92.93 
331.96 
305.33 
180.98 

88.95 

175.88 


Specific 
Gravity. 

Water  =1. 

Air  =  1  (A). 

H,  =  i(D). 


2.123"*° 
2.19515° 


2.40 


2.0277V 
1.928 


2.65 
1.67841™0 

2.8215° 


1.67   ... 
I.8I8240 
7.42 
1.6 


1.837^ 


6.0419° 


6.8917° 
3.125-3.66 
2.478 
1.913 


3.98 
3  54 

1.90381™0 
1.953 
3.258 

4.335 

itized  by  G00gle 


Melting 

Point, 

•C. 


decomp. 

6H2O,200° 

decomp. 

3H2O,170° 

1225° 


fusible 
decomp. 


decomp. 
650° 

87.5° 


856° 

decomp. 

decomp. 

decomp. 

decomp. 


decomp. 
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Boiling 

Point, 

°C. 


1  decomp. 


U06° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


0.3 

insoluble 

0.25 


0.2 
insoluble 


19.260° 
v.  soluble 
insoluble 
soluble 
26. 9°° 
76.90° 

decomp. 
1.25 
0.816° 
v.  soluble 
decomp. 
3 

0.0031 
51. 3250 

insoluble 

6.5515° 

insoluble 

127. 3°° 

296.70° 

decomp. 

0.013 

62. 16100 

1518° 

soluble 

insoluble 

insoluble 

v.  soluble 

140 

soluble 

insoluble 

insoluble 


81.7075° 


decomp. 


733100° 
671.21oo° 


0.83 


Hot 
Water. 


v.  soluble 
decomp. 


0.05 

v.  soluble 


decomp. 
2281000 


decomp. 
insoluble 
123.8106-30 

00 
soluble 


decomp. 
decomp. 
v.  soluble 
soluble 
insoluble 

insoluble 


Alcohol  (al.)»  Acids  (a.), 
Alkalies  (alk.),  etc. 


soluble  acids;  insol.  al. 
soluble  acids;  insol.  al. 
soluble  acids 


dec.  by  acids,  NH4C1. 


soluble  alcohol . 
soluble  alcohol . 


decomposed  by  acids, 
insoluble  alcohol 


soluble  alcohol 

soluble  dil.,  acids 

soluble  alcohol 

insol.  alcohol,  NH4  salts . 


soluble  acids., 
soluble  acids. 


soluble  acids 

0.028,CO2aq.,sol.  dil.  a. 
sol.  alcohol;  insol.  ether 
sol.  alcohol;  insol.  ether 

soluble  ether 

sol.  HC1 ;  insol.  NH4  salts 
insol.  al.,  ether;  sol.  a. 

soluble  acids 

soluble  alcohol 


sol.  a.,  NH4  salts;  insol. 

alk. 
sol.  hot  cone,  HjjSC^ 


Crystalline  Form 
and  Color. 


plates 

monocl.  plates 
hexagonal .... 


hexagonal .... 
monocl.  prisms 
monoclinic 


tetragonal     or 

monoclinic. 
red  brown  cub. 


monoclinic 

prismatic 

reddish .  .[clinic 
pale  red  mono- 


rose  red 

flat  prisms. .  . 
gray.  vio.  crya 

rose  red 

red  monoclinic 
tetrahedral.  .  . 
rose  col.  rhom- 
[bohedral 
rose  col.  mono. 

green 

[prisms 

red  quadratic 
crystalline. . . . 
hexagonal .... 

monoclinic 

hexagonal .... 

tetragonal .... 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 

36 


Name. 


Manganese 
hypophosphite 

iodide 

lactate 

nitrate 

oxalate 

oxide  -ous 

"      -ic 

"       di- 

"       tri- 

"       hept-... 
phosphate  -ous. 


acid 


phosphite 

pyrophosphate . 


silicate, 
silicide . 


di- 


sulphate  -ic . 
-ohs. 


sulphide  -ic  . 
-ous. 


sulphocyanate 

Manganocyanhydric 

acid 
Manganomanganic 

oxide 
Mer  cur i ammonium  di- 
ammonium  bromide . 


Formula. 


Mn(H2P02)2.H20.. 

MnI2.4H20 

Mn(C3H603)2.3H20 
Mn(N03)2.6H20... 
MnC204.2JH20.... 

MnO 

Mn203 

Mn02 

Mn03 

Mn207 

Mn3(P04)2.7H20. . , 
MnHP04.3H20. . . . 


Mn2P207 

Mn2P207.3H20. 

MnSiOa 

MnSi 

MnSL 


MnjSi. 


Mn2(S04)3 

MnS04 

MnS04.H20 

MnS04.2H20 

MnS04.3H20 

MnS04.4H20  * . . . . 

MnS04.5H20 

MnS04.6H20 

MnS04.7H20 

MnS2 

MnS 

MnS 

3MnS.H„0 

Mn(CNS)2.3H20. . . 
H4Mn(CN)6 


Mn304. 


NHg2Br.NH4Br.  .  . 


Molec- 
ular 
Weight. 


203.06 
380.83 
287.06 
287.05 
187.97 

70.93 
157.86 

86.93 
102.93 
221.86 
480.98 
205.04 
153.00 
283.94 
337.98 
131.23 

83.23 
111.53 

138.16 


398 
151. 
169 
187, 
205. 
223. 
241. 
259. 
277. 
119. 

87. 

87. 
279. 
225. 
215. 


228.79 


593.09 


Specific 
Gravity. 

Water  =  i. 

Air  =  i  (A). 

H,  =  i0». 


1.82 

2.45320° 

5.09-5.18 

4.325-4.82 

5.026 


>1.84 


3.5847200 


3.350 

5.9015° 

5.2413° 

6.20150 


2.954 

2.84515° 

2.52615° 

2.35615° 

2.107 

2.100614-50 


2.092 
463 
3.631*° 
3.551P 


4.33-4.9 


Melting 

Point, 

°C. 


decomp. 
decomp. 
25.8° 
dec.  150° 
white  heat 
iO,  1090° 
iO,  570° 
decomp. 
<-20° 


H2O,200° 
1218° 


decomp. 
700° 


54° 


7H2O,280° 

decomp. 

decomp. 

decomp. 

decomp. 

IF 

decomp. 

infusible 


decomp. 


*  The  ordinary  salt. 


H  Loses  3H20  at  160°-170°. 
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Boiling 

Point, 

°C. 


129.4° 


explodes 


160° 


t57°&  117° 
t40°  &  57° 
t30°  &  40° 
25|tl8°  &  30° 
26|t8°  &  18' 


t-5°&+8° 
t-10°&-5 


Solubility  in  ioo  Parts. 


Cold 
Water. 


deliques. 

soluble 

426. 4°° 

0.05 

insoluble 

insoluble 

insoluble 

soluble 

v.  soluble 

s.  soluble 

s.  soluble 

s.  soluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

deliques. 

53.20° 

98. 47480 

85. 27350 

74.225° 

105. 3°° 

124.4°° 

147. 4°° 

1720°, 

insoluble 

0.00047 

0.0006 

0.0006 

deliques. 

insoluble 

insoluble 


36 decomp. 


Hot 
Water. 


v.  soluble 
v.  soluble 

00. . . 

0.081000 

insoluble 

insoluble 

insoluble 

decomp. 

decomp. 


decomp. 


insoluble 
insoluble 

insoluble 

decomp. 

6775° 

79.771000 

106.855° 

99. 3157° 

Hl.2540 

142.154° 

134. 5380 
11815° 

insoluble 
insoluble 
insoluble 
insoluble 
v.  soluble 


insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.)v  etc. 


v.  soluble  alcohol 

sol.  dil.  acids 

soluble  acids,  NH4C1 .  .  . 

soluble  acids 

soluble  HC1 

soL  cone,  H-jSC^ 

soluble  cone.  HgSC^  . . . 
soluble  acids;  insol.  al. . 
soluble  acids;  insol.  al. . 

sol.  MnCl2.MnS04 

soluble  acids 

soluble  Mn4P207 


insoluble  acids 

insol.  HNCVH^O,  sol. 

HF,  alk. 
sol.  HC1,  NaOH;  insol. 

HN08 
sol.  conc.,HCl,  dil.H^O, 
sol.  al.;  insol.  ether.  .  . . 


insoluble  alcohol . 


decomp.  by  HC1 

insol.  (NHJ^jsol.dil.  a. 
insol.CNH^jsol.dil.a. 
insol(NH4)2S ;  sol.  dil.  a. 

v.  soluble  alcohol 

insol.  ether;  v.  sol.  al.. . 


soluble  hot  HC1. 


decomp.       soluble  HC1,  KI . 


Crystalline  Form 
and  Color. 


rose  red  cryst. 
rose  red  mono . 
amethyst  mon. 


grass  green  reg. 
black  regular  . 

t 

reddish 

dark  red  oil. . . 
amorphous  . . . 
crystalline. . . . 
reddish 


[needles 

rose  colored 
tetrahedral .  . . 
gray  octahedra 

quadr.  prisms. 

green  crystals . 


monoclinic  or 
[rhombic 
...  [or  rhombic 
pale  red  mono, 
black  regular. . 
green  cryst .  .  . 

red    jpink.... 
gray  )  F 


brown  tetrag. 


yellow . 


t  Stable  between  the  temperatures  given,     t  Black  tetragonal  or  rhombic. 
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6 

7 

8 

9 

10 

11 

12 

.13 
14 
15 
16 

17 

18 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 


Name. 


Mercuri  diammonium 
chloride 
infusible  white  ppt. 
fusible  white  ppt.. 
ammonium  iodide  . 
"         nitrate . 

"         sulphate 

bromide 

chloride 

hydroxide 

iodide 

mercuric  chloride. . 

nitrate 

sulphate 

Mercuri  diammonium 

bromide 

cupric  iodide 

mercuric  chloride. . 

sulphate 

Mercuro  ammonium 

chloride 

diammonium  ace- 
tate 
Mercuroxy 

ammonium  chloride 

"  hydrox. 

"  iodide  . 

"  nitrate. 

"  sulphate 

Mercuric  acetate . . 

arsenate 

bromate 

bromide 

carbonate  basic. . . 

chlorate 

chloride 

chromate 

cyanide 

fluoride 


Formula. 


NHg2Cl.NH4Cl.... 
NHg2C1.3NH4Cl... 

NHg2I.3NH4I 

NHg2N03.NH4N08. 

H20 
(NHg^O^NIU 

S04.4H20 

NHg2Br 

NHg2Cl 

NHg2OH 

NHgJ 

2NHg2Cl.HgCl2.... 

NHg2N03 

(NHg2)2S04.2H20.. 

NH2HgBr.NH4Br. . 
(NH3)4.HgI2.CuI2.  . 
(NH3)2HgCl2.HgCl2 
(NH3)2HgS04.H20. 

NH,HgCl i. 

(NH3)2Hg(C2H302)2 
H20 

NH2Hg2OCl 

NH2Hg2OOH 

NH2Hg2OI 

NH2Hg2ON03 

(NIL.Hg.O^O,... 

HgCCWU 

Hg3(As04)2 

Hg(Br03)2.2H20... 

HgBr2 

2HgO.HgC03 

Hg(C103)2 

HgCl2 

HgCr04 

Hg(CN)2 

HgF2 


Molec- 
ular 
Weight. 


504.17 
611.18 
764.92 
375.29 

1202.9 

495.13 
450.67 
232.22 
341 . 13 
1172.3 
277.22 
960.12 

394.51 
839.99 
577.11 
348.75 

253.09 
370.73 


468.69 
450.23 
559.15 
495.24 
962.52 
318.65 
879.72 
492.47 
360.44 
694.40 
367.52 
271.52 
316.60 
252.62 
238.60 


5.700 


Specific 

Gravity. 

Water=  i. 

Air=  i  (A). 

H>=i(D3. 


• 

decomp. 

3.2544220 

* 

5.74 

235° 

4.998 
5.32-5.46 


4.018 


Melting 

Point, 

°C. 


volatile 
300° 


decomp. 
dec.  300° 
explodes 


dec.  360° 


dec.  180° 


H20, 115° 

decomp. 
decomp. 


dec.  200° 
dec.  130° 
>128° 


decomp. 
265° 
decomp. 
decomp. 


*  Decomposes  at  130°'1408^tizf 
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Number. 

Solubility  in  ioo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot  . 
Water. 

Alcohol  (al.).  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

i 

0.14 
insoluble 
decomp. 
insoluble 

decomp. 

insoluble 
insoluble 
decomp. 
insoluble 
insoluble 
insoluble 
insoluble 

insoluble 
decomp. 
insoluble 
decomp. 

insoluble 
v.  soluble 

s.  soluble 
0.00717° 

decomp. 
decomp. 

insol.  alcohol;  sol.  acids. 

2 

soluble  acids,  KI 

soluble  alcohol,  ether.  . 

red  crystals.. . . 

3  ..........  . 

4 

sol.  HN03;  insol.  KOH. 

5 

sol.  dil.  a.,  NH4  salts. . . 

6 

soluble  HC1,  KI 

soluble  acids,  KI 

sol.  hot,  HC1,  HNO3  . . . 
sol.  HC1;  dec.  by  KI... 

yellow 

yellow 

7 

insoluble 

8 

brown 

9 

10 

insoluble 

soluble  hot  HC1 

soluble  KI 

red  crystals. . .  . 

11    ... 

12 

soluble  HC1,  KI 

13 

soluble  HC1,  H^O,.... 
sol.  alcohol-f  H.C2H,02. 

rhombohedral . . 

14 

15      .      ...... 

decomp. 
decomp. 

16  decomp. 

17            

sol.  acids,  NH4  salts 

orthorhombic. . 
black 

18 

s.  soluble  alcohol 

soluble  HC1,  HNO3.... 

rectangular 

19 .            

plates 

yellow .  .[rhomb, 
yellow      brown 
brown 

20             

0.06800 

21  explodes 

soluble  HC1,  KI 

insoluble 

s.  soluble 

25*<>D 

s.  soluble 

0.17° 

1.069° 

insoluble 

25° 

5.73°° 

s.  soluble 

12.515° 

decomp. 

23 

soluble  HC1,  HNO3.... 

soluble  alcohol 

sol.  HC1,  HNO3 

white  and  yel.  . 

24 

lOQioo* 

micaceous  scales 

25 

26 

1.6 
20-251000 

sol.HN03,HCl,Hg(N03)2 
soluble  alcohol,  ether  .  . 

crystalline 

27 1 

rhombic 

brown  red 

29 

needles 

30303°-307° 
31 

53.96100° 

decomp. 

53i<»3 

43.5  al.,  33  ether 

decomposed  by  acids. . . 
5  alcohol 

rhombic. 

dark  red  trim. . . 

32 .             

tetragonal 

33 

crystalline 

1 

t  Sublimes  at  319°-325°.    c  - 
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1 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 

29 
30 
31 
32 
33 

34 

35 
36 


Mercuric  fluosilicate . 

fulminate 

hydrate 

iodate 

iodide  red 

"      yellow 

iodo  bromide..^. . 
"    chloride 


Name. 


nitrate . 
nitride, 
oxalate, 
oxide. . 


oxybromide 

oxychloride 

oxycyanide 

oxyfluoride 

oxyiodide, 

phosphate 

potassium  iodide  . 

selenide 

sulphate 

"        basic 

sulphide. . . , 


sulphocyanate — 
Mercurous  acetate. . 
arsenate  acid 


bromate. . 
bromide. . 
carbonate . 
chlorate . . 
chloride . . 


chromate. 
fluoride... 


HgSiF6Hg0.3H20  . 

HgC2N202 

Hg(OH)2 

Hg(IOs)2 

Hgl2 

Hgl2 

HglBr 

HglCl 


Formula. 


Molec- 
ular 
Weight. 


Hg(N03)2.2H20. 

Hg3N2 

HgC204 

HgO 


HgBr2.3HgO 

HgCl2.3HgO 

Hg(CN)2.HgO..., 
HgF2.HgO.H20.. 

HgI2.3HgO 

Hg3(P04)2 

2HgI2.2KI.3H20 

HgSe 

HgS04 

HgS04.2HgO.... 

HgS 

HgS 


Hg(CNS)2... 
Hg2(Cft02)2 
Hg^AsO,. . . 
Hg3As04 


Hg2(Br03)2 

HgBr 

Hg2C03.  .  . 
HgC103. . . 
HgCl 


HgCl. 


Hg2Cr04. 
HgF. . . . 


613.55 
284.62 
234.62 
550.44 
454.44 
454.44 
407.44 
362.98 

342.64 
629.82 
288.60 
216.60 

1010.2 
921.32 
469.22 
473.22 
1104.2 
791.88 
1295.1 
279.80 
296.67 
729.87 
232.67 
232.67 

316.76 
519.25 
541.17 
740.76 

657.04 
280.52 
461.20 
284.06 
236.06 

236.06 

517.20 
219.60 


4.42 


6.2-6.32 
5.91-6.06 


Specific 
Gravity. 

Water=  i. 

Air  =  i  (A). 

H2«  i(D). 


Melting 

Point. 

°C. 


explodes 
H20, 175° 


11.00-11.29 


241°-257° 
241° 
229° 
153° 

decomp. 
explodes 
decomp. 
decomp. 


8.670 
4.43719° 


4.28023-50 

7.1-8.877 

6.466 

6.44 

7.55-7.70 

8.06-8.12 


7.307 


6.409 
6.993-7.18 

6.482 


explodes 
dec.  lOCF 


sublimes 
dec.red  ht 


!  sublimes 
at  446° 

decomp. 
decomp. 
decomp. 
decomp. 

decomp. . 


dec.  130° 

decomp. 

sublimes 

at 
400°-500° 

decomp. 
dec.  200° 
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Boiling 

Point, 

°C. 


5349° 
6349° 
7360° 
8315° 


)340°-405° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 

s.  soluble 

insoluble 

insoluble 

0.004"^° 

insoluble 


insoluble 

v.  soluble 
decomp. 
insoluble 
0.00515250 

insoluble 
insoluble 
soluble 
decomp. 
decomp. 
insoluble 
decomp. 
insoluble 
decomp. 
0.002 
0.0025 
insoluble 

s.  soluble 

insoluble 
insoluble 

decomp. 

insoluble 

insoluble 

soluble 

0.00031 

0.00031 

s.  soluble 
decomp. 


insoluble 
0.03951000 

s.  soluble 
decomp. 


s.  soluble 


Hot 
Water. 


soluble 


s.  soluble 
decomp. 


insoluble 
soluble 


insoluble 
decomp. 
decomp. 
0.01 

0.01 

soluble 


Alcohol  (al.)t  Acids  (a.), 
Alkalies  (alk.),  etc. 


soluble  acids 

sol.  alcohol,  NH3.  . 

soluble  acids [HN03 

sol.  NH4C1,  HC1;  insol 
(1.18618°  alcohol; sol. 
( Na^C^  alk.  salts 

soluble  ether 

soluble  alcohol 


yellow  needles 
octahedral. .  .  . 


sol.  HN03f  insol.  alcohol 

decomp.  by  acids 

sol.  HCl;s.  sol.  HNOa 
insoluble  alcohol;  sol.  a. 

v.  soluble  alcohol. . . . 


soluble  HN03 

soluble  HI 

sol.  a.,  NH4C1.;  insol.  al. 
soluble  alcohol,  ether,  KI 

soluble  aqua  regia 

soluble  a.,  insol.  al 

soluble  a.,  insol.  al 

sol.  Na^;  insol.  HN03 . 
soluble  aqua-iegia 


sol.  alcohol,  NH4  salts . . 
sol.  H2S04,HN03.i.... 

soluble  HN03 

soluble  HN03;  insoluble 

H.C2H302 
sol.  HN03,  HC1,  HgN03 

sol.  acids ;  insol.  al 

soluble  NH4C1 

sol.  al.,HC2HA 

'  insol.  al.,  ether;  sol. 
Hg(N03)2,  aq.  r. 
s.    sol.    hot.,    HNO3, 
HC1 
sdluble  HN03,  KCN 


Crystalline  Form 
and  Color. 


red  tetragonal, 
yellow  rhomb, 
yellow  rhomb . 
yel.  rhomb,  or 

red  tetrag. 

crystalline .... 

brown  powder 

( yellow  tetrag. 
<  plates  or  red 

Imoncl.prisms 
yellow  crystals 
yellow  prisms 

needles 

yellow  crystals 
yellow  brown 


gray  laminal. . 


yellow 

black  amorph . 
rhomboh.  or 

red  hexag. 

[scales 

micaceous 
yellow  to  red  . 
dark  red 

crystalline. . . . 
yellow  tetrag. . 
black  or  yellow 
columnar  crys. 
rhombic 

tetragonal .... 

red  crystals. . . 
jyellow  monocl. 
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Molybdenum 

"        tetra- 
Molybdic  A.cid . . 


4 
5 
6 
7 
8 
9 
10 
11 

12 

13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 
31 
32 
33 
34 
35 


Neodymium . 

bromate . . . 

carbide 

chloride . . . 

chloride .  . . 

oxide 

sulphide. . . 
Neon 


Nickel 


Name. 


acetate 

ammon.  chloride  . 
"       sulphate. 


arsenide, 
arsenite. 
boride... 
bromate. 
bromide. 


ammonia 

carbonate 

"         basic 

carbonyl 


chloride . 

chloride . 

j 

cyanide . 


ferrocyanide .  .  . 

fluoride 

"       acid... 

fluosilicate 

formate 

hydroxide  -ous. 


Formula. 


MoS4 

H„Mo04 

H2Mo04.H20 

Nd 

Nd2(Br08)e.l8H20. 

NdC2 

NdCl, 

NdCl3.6H20 

Nd203 

Nd^ 

Ne 


Ni. 


Ni(C,H302)2 

NiCl2.NH4C1.6H20 . 
NiSO^CNHJ.SO,. 

6H20 

NiAs 

Ni3H6(As03)4.H20  . 

NiB 

Ni(Br03)2.6H20... 

NiBr2 

NiBr2.3H20 

NiBr2.6NH3 

NiC03 

2NiC03.3Ni(OH)2 

4H20 
Ni(CO)4 


NiCl2 

Nia2.6H2Q.  . . 
NiCl2.6NH3.  . . 
Ni(CN)2.4H20. 


Ni2Fe(CN)6.llH20. 

NiF2 

NiF2.5HF.6H20... 

NiSiF6.6H20 

Ni(CH02)2.2H20  . . 
4Ni(OH)2.H20.... 


Molec- 
ular 
Weight. 


224.28 
162.02 
180.03 

144.3 
1380.408 
168.3 
250.68 
358.78 
336.6 
384.81 
20.2 

58.68 

176.73 
291.24 
395.00 

133.64 
691.44 
69.67 
422.62 
218.52 
272.57 
320.66 
118.68 
587.51 

170.68 

129.60 
237.70 
231.74 
110.72 

527.44 
96.68 
304.82 
309.08 
184.73 
388.80 


3.12415° 


6.9563 


Specific 

Gravity. 

Water=i. 

Air  =  i  (A). 

H,»i(D). 


.15 

.134V° 


2.282^ 


.  179»° 
0.674  A. 
9.96  D. 
8.6-8.93 

1.799 
1.645 
1.929  V0 

7.663 


7.39l«° 

2.575 

4.6418 


1.837 


1.318517° 


2.56 


2. 855"° 

2.132 

2.109 

2.1547 

4.36 


*  Loses  5H»0  at  105°,  6H20  at  160°.        t  Decomposes  at  red  heat. 
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Boiling 

Point, 

°C. 


1 18H20,  150' 


-243 


)  decomp. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


insoluble 
s.  soluble 
0.13318° 

decomp. 


decomp. 

GO*30 

24613° 

insoluble 

insoluble 


insoluble 

16.6 

v.  soluble 

2.53-5° 

insoluble 

insoluble 

decomp. 

28 

112.80° 

199°° 

v.  soluble 

insoluble 

insoluble 

0.0189-*0 

53. 8°° 
179.30° 
soluble 
insoluble 

insoluble 
0.02 


v.  soluble 

soluble 

insoluble 


Hot 
Water. 


2.1370° 


decomp. 
141. 2^ 

511.  en*1 


decomp. 


sol.  dil.  a.,  cone.  H.jS04 
insol.ether,CHCl|Sol.  al. 

soluble  alcohol 

soluble  HC1 

soluble  dil.  acids 


insoluble 


39. 2850 

insoluble 

decomp. 


155.  I100' 
315,710°3 
decomp. 
insoluble 
decomp. 

insoluble 

87.610°3 
593100° 
decomp. 
insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


soluble  alk.,  sulphide 

soluble  NH3aq 

sol.  acids,  NH3  aq.,  NH4 
salts 


red  hex.  prisms 
yellow  hexag. . . 
violet  prisms . . . 
red  rhombic  . . . 

reddish 

olive  green  .... 


sol.  dil.  HNO3 ;  s.  sol. 

HCljHoSO, 
insoluble  alcohol 


s.sol.  (NHJ^O.aq. 


apple  gr.  prisms 
green  rhombic  . 
green  crystals . . 


soluble  aqua  regia 

soluble  alkalies,  acids .  . 
soluble  HNO3 


soluble  alcohol,  ether  . . 
sol.  al.,  ether,  NH3aq.. . 


insoluble  acids 

soluble  acids,  NH4  salts 

sol.    al.,    CH3C1,    cone. 

HNO3 
sol.  alcohol,  NH3aq 

v.  soluble  alcohol 

insol.  al. ;  sol.  NH3aq  .  . 
sol.    KCN;    insol.    dil. 

KC1 
insol.  HCljsol.  NH3aq. 
insol.  a.,  al.,  ether 


sol.  a.,  NH^q.  insol.  alk. 


Crystalline  Form 
and  Color. 


brown  powder. . 

needles 

yellow  monocl. 


greenish  white  . 
prisms,  .[octah. 
monometric 
yellow  scales . . . 
green  needles. . 
violet  powder.  . 
greenish  rhomb, 
green 

needles 


yellow  scales . . . 
green  hexagonal 


apple  green  pi. . 

greenish  white. . 
green  quadratic 
trimetric  prisms 
green  rhomboh . 
green  crystals. . 
pale  green 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 

37 


Name. 


Nickel  hydroxide  -ic 

iodide 

"      ammonia.  . . 

nitrate 

"        ammonia . 
oxide  mon- ....... 

"     gesqui- 

oxyiodide 

perchlorate 

phosphate 

phosphide 


pyrophosphate 
potassium  cyanide. 

selenide 

sulphate ; 


NiI2.6NH3 

Ni(N03)2.6H20. 
Ni(N03)2.4NH8.2H20 

NiO 

Ni203 

NiI2.9Ni0.15H20. . 
Ni(C104)2.5H20... 

Ni3(P04)2.7H20 

Ni3?2 

Ni,P 

NL^PA.ettjO 

Ni(CN)2.2KCN.H20 

NiSe 

NiS04 

NiS04.6H20 


sulphide  mono- 

sub- 

sulphite 

Nick elo -nick elic  oxide 
sulphide 

Niobium 

bromide 

chloride 

fluoride 

oxide 

Nitric  Acid 

Nitrogen 

bromophosphide. . 

chloride 

chlorophosphide. . 

iodoazoimide 


oxide  mon-(nitrous) 
"      di- (nitric)... 


oxide  tri-. 


Formula. 


Ni(OH)3. 
Nil, 


NiS04.7H20. 


NiS 

NLjS 

NiS03.6H20. 

Ni304 

Ni& 


Nb 

NbBr6.. 
NbCl6.. 
NbF6... 

Nb205.  • 
HN03. . . 

N2 

NPBr2.  . 
NC13.... 
N3P3Cle.. 
NH3NI3. 


NoO 

NO(N202). 


Molec- 
ular 
Weight. 


109.70 
312.52 
414.66 
290.80 
286.83 
74.68 
165.36 
1254.9 
347.680 
492.23 
238.12 
148.40 
399.54 
258.94 
137.88 
154.75 
262.85 

280.86 

90.75 
149.43 
246.85 
240.04 
304.32 

93.5 
493.10 
270.80 
188.5  . 
267.0 
63.02 
28.02 
204.89 
120.39 
347.91 
411.80 

44.02 
30.01 

76.02 


Specific 
Gravity. 

Water  =  1. 

Air  « 1  (A). 

H,  =  i(b). 


2.101 
2.06514° 


6.6-6.8 
4.8416° 


5.99 

6.3^° 

J3.9303250 

1.875110 

8.46 

3.41815° 

2.031 

1.98 

4.60 
5.52 


12.7 


2.77-2. 73**° 

293218° 
4.8 

1.530V 
0.96737  A. 


1.653 

1.98 

3.5 

.937°  1.530  A 
1.0367  A. 

1.447-20 


Melting 

Point, 

°C. 


decomp. 
sublimes 
decomp. 
56.7° 


*  t 
t 


149° 


H20, 100° 


S03,  840° 
6H2O,280° 

l°-100° 

797° 


2200° 
150° 


72-73° 


-41.3 
-210.5°1l 


expl.  95° 

114° 

explodes 

-102.3° 
-167°.. 

-111° 


*  Absorbs  oxygen  at  400°. 


t  Is  reduced  to  NiO  at  600°. 
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Boiling 

Point, 

°C. 


^136.7° 


>270° 
>245° 
!22Q° 


Cold 
Water. 


insoluble 

124. 2<>3 

decomp. 

238  5°° 

v.  soluble 

insoluble 

insoluble 

insoluble 

222. 5°° 

insoluble 

insoluble 

insoluble 

insoluble 

soluble 

insoluble 

29. 3°° 

62.520° 

75. 615-50 

0.00036 
insoluble 
insoluble 
insoluble 
insoluble 


decomp. 


soluble 


Solubility  in  ioo  Parts. 


Hot 
Water. 


insoluble 
188.2100° 


soluble  acids,  NH^. . 


273. 7450 
insoluble 
insoluble 


83.7100P 
340.7100° 

475.8100° 

decomp. 


soluble  NH3aq 

soluble  alcohol,  NHaaq 

insoluble  alcohol 

soluble  acids,  NHaaq. . 
soluble  HCl,NH3aq... 
sol.  HN03;  insol.  NH3  aq 
sol.  al.  acet. ,  insoLCHCU 
soluble  acids,  NH4  salts 

insoluble  HC1 

insol.  a. ;  sol.  HN03  +  HF 
soluble  acids,  NH3aq. . . 

decomp.  by  acids 

sol.  HN03,  aqua  regia. . 
insoluble  alcohol,  ether, 
v.  soluble  al.,  NH3aq 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.)v  etc. 


green  monocl. 


v.  soluble  alcohol . 


sol.  HN03>  aqua  regia. 

soluble  HNO 

soluble  HC1,  H^O,  . . . 

soluble  acids 

soluble  HN03 


insol.  a.,  aq.  r. 


Crystalline  Form 
and  Color. 


black 

black  scales. . . . 


green  octahedral 

black 

. . .  [needles 
green       hexag. 

green 

dark  green 

gray  crystals. . . 
green .  .  .  .[clinic 
red  yel.  mono- 
crystalline;  .... 
yellow  regular . . 
bluish      tetrag. 

green  monocl. 
green     rhombic 

or  monoclinic 

black  hexag 

yellow  crystals, 
green  tetrahed. . 

gray 

grayish      black 

rhombohedral 

rhombic  gray .  . 

green  prisms . . . 


monocl.    prisms 


>86° 
-195.5° 


1255° 


-89.8° 
-150.2° 


00 
2.348c.c.°3 
nsoluble 
soluble 
decomp. 
decomp. 

130. 52°° 
7.3c.c.0° 

soluble 


1.542C.C200 


decomp. 

explodes 

60.8224° 
0.0c.c.100° 


s.  soluble  alcohol .... 
sol.  ether,  CS2,  CHC13 
sol.  CS2,  PC13,  CHC13. 
sol.  al.,  ether,  CHC13. 
sol.  HC1,  KCN,  Na^A 

insol.  ab.  al. 
soluble  al.,  cone.  HgSO* 
3.5  c.c.  cone.  HaSO^. 

26.6  al.,  FeS04aq. 
sol.  HN03,  H^O*,  ether 


crystals . 


yellowish  oil . . . 

trimetric 

red            ortho- 
rhombic 


[brown  gas 
blue  solid,  or  red 


X  The  anhydrous  salt.  §  Loses  6H20  at  103° 


Digitized 


If  At  84  mm. 
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Nitrogen 
oxide  tetr- 


5 
6 

7 
8 
9 

10 

11 

12 
13 

14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


"     pent- 

oxybromide  .... 
(nitrosyl  bromide) 

oxy  chloride 

(nitrosyl  chloride) 

selenide 

sulphide 

"        penta-. . . . 

sulphochloride 

Nitroxyl  fluoride 

Osmium 


Name. 


NSe... 
N4S4.  • 

NS3CI. 

N02F. 
Os.... 


ammonium  trichlo- 
ride 

chloride  di- 

chloride  tri- 


"        tri-. . . 

"        tetra-. 

oxide  mon- .  .  . 

"      sesqui-. . 

"     di- 


"      tetra- 

potassium  tri- 
chloride 
potassium  tetra- 
chloride 

sulphide  di- 

"        tetra-.  . 

sulphite 

Oxalic  Acid 

Oxygen 

Ozone 

Palladium 

bromide 

chloride 

cyanide 

fluoride 

hydride 

hydroxide 


Formula. 


N02(N204). 


NA-. 
NOBr. 


NOC1. 


2(OsCl3.2NH4Cl) 
3H20 

OsCl2 

OsCl8 


OsCl3.3H20 

OsCl4 

OsO 

Os203 

Os02 

Os04 

2(OsCl3.3KCl)6H20 


OsCl4.2KCl. 


OsS2 

OsS4 

OsS08 

H2C204.2H20. 

02 

03 

Pd 

PdBr2 

PdCl2.2H20. . 

Pd(CN)2 

PdF2 

Pd2H 

Pd(OH)2.  . . . 


Molec- 
ular 
Weight, 


46.01 

108.02 
109.93 

65.47 

93.21 
184.28 
188.37 
113.62 

65.01 

190.9 
862.62 

261.82 
297.28 

351.33 
332.74 
206.90 
429.80 
222.90 
254.90 
1150.0 

481.86 

255.04 
319.18 
270.97 
126.05 
32.00 
48.00 
106.7 
266.54 
213.65 
158.72 
144.70 
214.41 
140.72 


Specific 
Gravity. 

Water=  1. 

Air=  1  (A). 

H,  =  i(D). 


1.4903 J 

1.64218° 
>1.0 

1.4165-12° 


2 .  2215° 
1.901V 


2.24  A. 
22.48 


8.89 


1.65318*° 
1 . 10535  A. 
1.658  A. 
11.4-11.9 


11.06 


Melting 

Point, 

°C. 


-9.6° 

30° 
-2° 

-60° 

explodes 

188° 

10°-11° 

decomp. 

-139° 

2700° 

2700° 


[600° 
dec.  560°- 


20° 
t 


oxidizes 


98° 

-227° 
dec.  270° 
1550° 


decomp. 


decomp. 


*  At  751  mm. 


t  Sublimes  at  135°. 
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21.64° 
45°-50° 


-5.6°* 

200° 

t 

decomp. 

63.5° 


Boiling 

Point, 

°C. 


100° 


-182.7° 
119° 


Cold 
Water. 


soluble 

soluble 
decomp. 

lecomp. 

insoluble 

insoluble 

insoluble 

soluble 

decomp. 

insoluble 

insoluble 

v.  soluble 

insoluble 
s.  soluble 

s.  soluble 

soluble 

insoluble 

insoluble 

insoluble 

v.  soluble 

v.  soluble 

s.  soluble 

soluble 
insoluble 
insoluble 
4.9»° 
4.89c.c.°0 
0.88 
insoluble 
insoluble 
soluble 
insoluble 
s.  soluble 


Solubility  in  ioo  Parts. 


decomp. 


decomp. 


decomp. 


insoluble 
insoluble 
decomp. 


Hot 
Water. 


insoluble 


v.  soluble 


12070° 
2.61c.c.30° 


insoluble 
insoluble 
soluble 
insoluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


sol.  CS2>  CHC13,  cone. 
HNO3,  H^, 


soluble  HNO3,  CS2. 
sol.  CS2>  al.,  ether. . 
s.  sol.  CS2,  alcohol, 
soluble  CS2 ... 


reddish  yellow. 

rhombic 

dark  brown. . . . 

solid,  lem.    yeL 

crys.,  or.  red. 

orange  yellow . . 

orange  r.  mono. 

red \ 

citron  yellow. .. 


s.  sol.  HN08,  aqua  regia 
insol.  acids,  aqua  regia. 
v.  sol.  al.;  insol.  ether. . 

sol.  al.,  ether,  NaCl. .  . . 
sol.  alk.,  al.,  HC1.  s.  sol. 
ether 

sol.  alk.,  HC1 

soluble  HC1,  alcohol  . . . 

insoluble  acids 

insoluble  acids 

insoluble  acids 

sol.  al.,  ether,  NH3  aq.  . 
v.  soluble  al. ;  insol.  ether 


insoluble  al.,  HC1. 


insoluble  alkalies 

soluble  HNOa  insol.  alk. 

soluble  HC1 

soluble  alcohol 

sol.  melted  Ag. ;  s.  sol.  al. 
oil  of  turp.  and  cinnamon 
sol.  cone,  a.,  aqua  regia 

soluble  HBr 

soluble  HC1 

soluble  KCN,  NH3  aq.  . 
soluble  HF 


Crystalline  Form 
and  Color. 


bluish  amorph. . 

bluish 

red.  brown  crys. 

green  needles. . 
brownish  reg. . . 

[needles 

red  to  yellow 
grayish  black  . . 

black 

copper  red 

monoclinic  .... 
dark  red  cryst. . 

red  octahedra. . 

brownish  yel. .  . 
brownish  black . 
bluish  black  . . . 
crystalline 


regular  hexag. 

brown 

red  brown  pris. 

yellow 

brown 


4 insoluble        sol.  acids,  alk brown  — 

I  Loses  6H20  at  150°-180°.  f  Decomposes  at  red  heat. 
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1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 


"        di- 

Pallados     diammo- 
nium  chloride. . . 

hydroxide 

Perchloric  Acid 


35 
36 


Name. 


Palladium  iodide. 

nitrate 

oxide  sub- 

"     mon-.  .  . . 

"     di- 

sulphate 

sulphide  sub-. . . 
"        mono-. 


Periodic  Acid 

Permanganic  Acid. 
Permolybdic  Acid. . 
Phosphamic  Acid .  . 

Phosphine 

"     '  liquid 

solid 

Phosphonium  bromide 
"  chloride  . . . 
"        hydroxide  . 

"        iodide 

"        sulphate. .  , 
Phosphoric  Acid  hypo 

meta- 

ortho- 


pyw>- 

Phosphorous  Acid 

hypo- 

ortho- 


pyro- 

Phosphorous  yellow. 


"      red., 
bromide  tri- 


Formula. 


Pdl2 

Pd(N03)2., . . 

Pd20 

PdO 

Pd02 

PdS04.2H20. 

Pd^ 

PdS 


PdS2 


PdCl2.2NH3. . . 
Pd(OH)2.2NH 

HC104 

HC104.H20... 
HC104.2H20  . . 
HI04.2H20... 

HMn04 

HMo04.2H20.. 
PONH2.(OH)2. 

PH3 

P2H4 

(P*H2)3 

PH4Br 

PH4C1 

PH4OH 

PH4I 

(PH^O,.... 

H4P2Oa 

HP03 

H3P04 

H4P207 


H3P02. 
H3P03. 
H4P206. 
P< 


PBr3. 


Molec- 
ular 
Weight, 


360.54 
230.72 
229.40 
122.70 
138.70 
238.80 
245.47 
138.77 

170.84 

211.69 

174.78 

100.47 

118.49 

136.50 

227.96 

119.96 

197.04 

97.04 

34.06 

66.11 

378.53 

114.99 

70.53 

52.08 

161.99 

166.21 

162.15 

80.05 

98.14 

178.11 

66.06 

82.06 

146.11 

124.16 


124.16 
271.04 


7.303*5° 


Specific 
Gravity. 

Water  =  i. 

Air  =  i  (A). 

H,  =  i(b). 


100° 
decomp. 

O,  875° 
0,200° 


red  heat 
oxidizes . 

decomp. 


1.764V 

1.7756V 

1.65 


dec.<100° 


50° 

-20.6° 

130° 


1.185  A. 
1.007-1.016 
1.8319° 
1.906  A. 


2.86 


2.2-2.488 
1#  88418.2° 


1.49318-8° 
1.65121-20 


l^l1*0 

2.296lfi0 

2.8847 


Melting 

Point, 

°C. 


decomp. 

-133.5° 

<-10° 

burns  200° 

30° 

26° 


55° 

t 

38.6° 

61°.. 


26.5° 
70.1° 
38° 
44.1° 


725° 
-41.5° 


*  Decomposes  at  red  heat. 


f  Sublimes  at  white  heat, 
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Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


360° 


sublimes 


dec.  70° 

i 

decomp. 

§ 

290° 


175.3° 


insoluble 

soluble 

Insoluble 

insoluble 

insoluble 

v.  soluble 

insoluble 

insoluble 

insoluble 

s.  soluble 
soluble 
soluble 
soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
s.  soluble 
insoluble 
insoluble 
decomp. 
decomp. 


insoluble 
decomp. 


insol.  al.,  ether;  sol.  KI 

soluble  HN08 

insoluble  acids 

s.  soluble  acids 

s.  soluble  acids 


decomp. 


insol.  acids;  sol.  aq.  regia 
soluble    HC1;    insoluble 

(NH4)£ 
soluble  aqua  regia .  . . 


decomp. 


soluble  acids,  NHgaq. . 


decomp. 
v.  soluble 


soluble  alcohol 

soluble  alcohol,  ether  . 


black 

brown  yeLrhom 

black 

black 

black 

brown  crystals. 

gray 

black 

dark  brown.. . . 

yel.  or  red  crys. 

crystalline 

oily 

needles 

crystalline 

monoclinic 


white  crystals. 


insoluble 


insoluble 
decomp. 


sol.  al.,  ether,  Cu2Cl2. . 
sol.  al.,  turpentine  . . 
insol.  al.,  sol.  P.,  P,H4 


decomp. 
decomp. 
soluble 
soluble 
v.  soluble 
v.  soluble 

00 
00 

decomp. 
0.00033 


insoluble 
decomp. 


decomp.  by  alcohol .... 


soluble 


yellow 

regular 

regular 

crystalline. . . . 
tetrag.  prisms. 

crystals 

crystals 


decomp. 


soluble  alcohol . 
v.  soluble 


rhombic, 
needles.. 


oo 
oo 


s.  soluble 
insoluble 


1.5°°,  10810  benzol;  0.4 
al;  1000  CS2;  .430°, 
235°  ether; sol.  alk. 

insol.  ether,  CS2;  sol.  alk. 

soluble  CS2,  ether,  CHCI3 


tablets 

crystalline 

needles  

yellow  regular. 


red     hexagonal 
rhombohedral 


I  Loses  J  HaO  at  213°.         §  Decomposes  at  200°.     J  J)g 
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Name. 


Phosphorus 

bromide  penta- 

bromofluoride 

bromonitride 

bromotrichloride  di 
octo- 
"           tetra- 
chloride tri- 

"       penta- 

chlorofluoride 

fluoride  tri- 

"       penta-.  .  .  . 
hepta  bromide  di- 

chloride 
iodide  di- 

"      tri- 

iodochloride 

monobromtetra- 

chloride 

nitride 

oxide  tri- 

"     tetr- 

"     pent- 

oxybromide 

oxybromdichloride 

oxychloride 

oxyfluoride 

oxyiodide 

oxynitride 

selenide  sub- 

"         mono- .... 
tri- 

"        penta 

sulphide  sesqui-  . . . 

tri- 

di- 

"        penta- .... 

sulphobromchloride 

sulphobromide  .... 
u 

sulphochloride 


Formula. 


PBr, 

PBr,F,.... 
PBr,N.... 
PBr,Cl,.... 
PBr.Cl,. . . 
PBr.Cl,.... 

PCI, 

PC15...... 

PCL^. . . . 

PF, 

PF, 

PBr70,... 

PA 

PI, 

PLC1, 

PBrCl,.... 

PA 

PA 

PA 

PA 

POBr3. . . . 

POBr.CL,- . 

POO, 

POF, 

PAI. 

PON 

P,Se 

P^Se 

P^e, 

P.Se, 

P4S, 

P4S6 

PA 

PA 

PSBrCl2. . . 

PSBr, 

PSBr3.H20 
PSC1, 


Molec- 
ular 
Weight. 


430. 
247. 
204. 
297. 
776. 
457. 
137. 
208. 
158. 
88. 
126. 
661. 

284. 
411. 
360. 
252. 

163. 
220. 
126. 
142. 
286. 
197. 
153. 
104. 
982. 
61. 
203. 
141. 
299. 
458. 
220. 
316. 
285. 
222. 
213. 
302. 
320. 
169. 


1.61281 
3.60296°D. 


4.30  D. 


Specific 
Gravity. 

Water  =  1. 

Air  =  x  (A). 

H,  =  i(A). 


100° 

-20° 

188°-190° 

35° 

25° 


2. 51*« 

2.135V 

2.537^ 

2.387.... 
2.822 
2.049* 
1.71163* 


2.00n° 


2.03 

2.12$ 

2.8517° 

2.793718° 

1.63422° 


110° 
61° 


Melting 

Point, 

°C. 


-Ill 

148°t 
-8° 
-160° 
-83° 


8° 


22.5° 
>100° 

55.5° 

13° 

1.25° 

-68° 

140° 

red  heat 

-12° 


172° 

290° 

297° 

290° 

-30° 

36.4°-38° 

35° 

-35° 


*  In  vacuo. 


t  Underpressure. 


t 
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i 

Boiling 

Point, 

°C. 

Solubility  in  ioo  Parts. 

Crystalline  Form 

3 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.).  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

106° 

decomp. 
decomp. 

[rhomboidal 
citron  yellow 

9 

pale  yellow .... 

3 

150°* 

sol.  ether,  CS2,  CHC13 . . 

4 

orange  crystals. 

5 

• 

brown  needles. . 

6 

decomp. 
decomp. 
decomp. 
decomp. 
decomp. 
decomp. 
decomp. 

decomp. 
decomp. 
decomp. 
decomp. 

insoluble 

soluble 

soluble 

v.  soluble 

decomp. 

decomp. 

decomp. 

decomp. 

soluble 

insoluble 

decomp. 

decomp. 

dark  red  cryst.. 

7 

76° 
160°-165° 

X 

-95° 

-75° 

decomp. 

sol.  CS2I  ether,  t!HCl3  . . 

8 

sol.  CS2,C6H6C(X;i..... 
soluble  alcohol 

yellow  rhombic . 

9 

10 

soluble  alcohol}  alkalies 

1 

i? 

soluble  PC13 

prismatic 

orange  prisms. . 

13 

soluble  CS2 

14 

decomp. 

decomp. 

red  prisms 

l« 

soluble  CS2 

red  hexagonal  . 

V 

yellow  crystals. 

|7 

s.  decomp. 
decomp. 

amorphous  .... 

18 
19 

173.1° 
180° 

189.5° 

137.6° 

107.2° 

-40° 

decomp. 

sol.  CS2,  ether,  CHCla. . . 

liquid  or  monocl. 
orthorhombic . . 

X) 

sol.  ether,  con.  HgSO^CSj 

amorphous  .... 
plates 

*1 

# 

tablets 

ft 

decomp. 

decomp 

tablets 

H 

decomp.  by  alcohol. . . . 
soluble  alcohol,  ether  .  . 
insoluble  acids,  alkalies 
sol.  CS2I  insol.  al.,  ether 
s.  sol.  CS2;  insol.aL,  ether 
sol.  KOH;  insol.  CS2... 

sol.  CS2,  PCI3,  PSCI3 . .  . 
sol.  al.,  ether,  alkalies. . 
s.  soluble  CS2 

crystalline 

fc5 

red  crystals. . . . 

ffi 

amorphous  .... 

r? 

burns 

dark  yellow. . . . 

k 

red 

m 

decomp. 

dark  red 

to 

decomp. 
insoluble 
decomp. 

407.8° 

490° 

11337° 

518°-520° 

150° 

decomp. 

yellow  rhomb... 
yellow  crystals, 
yellow  needles, 
yellow  crystals. 

yellow 

yellow  octah. . . 
yellow  crystals. 

13 

(4 

decomp 
decomp. 
decomp. 

sol.  CS2,  alkalies 

15 

frfi 

sol.  CS2,  ether,  PC13,  PBr3 

ft 

38 

125° 

decomp. 

soluble  CS2 

§  Decomp.  at  red  heat.        II  Sublimes  at  red  heat.Digitize<f)yAt  10J  mm. 
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1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Name. 


Phosphorus 

sulphocyanate 

sulphofluoride 

sulphoxide 

thioamide 

trioxytetrachloride 
trisulphotetrabro- 
mide 
Phosphotungstic  Acid 
Platinic  Acid  brom-. . 
"     chlor-.. 
"    iodo-... 
Platino-platinic  oxide 

Platinum 

bromide  di- 

"        tetra- 

chloride  di- 

"        tetra- 

it  tt 

cyanide . 

fluoride 

hydroxide  (-ous). . . 
a  tt 

(-ic).... 

iodide  di- 

"      tetra- 

oxide  mon- 

"     di- 

tt     tt 

tt  tt 
tt  tt 
tt     tt 

sulphide  mono- 

"        di- 

"        sesqui- 

sulphate 

Potassium 

acetate 

"       acid 

aluminate 


Formula. 


P(CNS)3 

PSF3 

P<SA 

PS(NH2)3.., 

p2o3ci4. 

P*S3Br4 

P205.12W0342H20 

H2PtBr6.9H20 

HaPtCl6.6HaO 

H2PtI6.9H20 

Pt304 

Pt 

PtBr2 

PtBr4 

PtCl2 

PtCl4 

PtCl4.5H20 

Pt(CN)2 

PtF4 

Pt(OH)2 

Pt(OH)2.2H20 

Pt(OH)4....: 

Ptl2 

Ptl4 

PtO 

Pt02 

Pt02.H20 

Pt02.2H20 

Pt02.3H20 

Pt02.4H20 

PtS 

PtS2 

P*A 

Pt(S04)2.4H20 

K.„ 

KC2H302 

KH(C2H302)2 

K2Al204.3HaO 


Molec 

ular 

Weight. 


205.28 
120.11 
348.44 
111.16 
251.92 
477.97 

3682.8 

838.88 

518.07 

1120.9 

649.60 

195.2 

355.04 

514.88 

266.12 

337.04 

427.02 

247.22 

271.20 

229.22 

265.25 

263.23 

449.04 

702.88 

211.2 

227.2 

245.22 

263.23 
281.25 
299.27 
227.27 
259.34 
486.61 
459.40 
39.10 
98.12 
158.16 
250.45 


Specific 
Gravity. 

Water  =  i. 

Air=*  i  (A). 

H,«i(D). 


1.6251»° 


1>713° 
1.787° 
2.26217° 


dec.  100° 
decomp. 

2.431 

t 

1753° 
dec.  300° 

21.16^ 

5.8711° 

t 

decomp. . . 
4H2O,100° 

2.43 

t 

2H2O,100° 
decomp  . . 

t 

8.897 

5.27 

5.52 


0.875i3° 


Melting 

Point, 

°C. 


<-20° 


102° 
dec.  200° 


555° 
430° 
H,0,  100° 

H20, 100° 
dec.  300° 
decomp. 
decomp. 
decomp. 


62.5° 

148° 


*  At  7.6  atmosphere. 


t  Decomposes  at  red  heat. 
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Boiling 

Point, 

°C. 


265° 
1 3.8°* 
1295° 


i210°-215° 
)  decomp. 


decomp. 
decomp. 
decomp. 
s.  soluble 
decomp. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 


soluble 

v.  soluble 

v.  soluble 

sol.  and  dec. 

insoluble 

insoluble 

insoluble 

0.4120° 

insoluble 

v.  soluble 

v.  soluble 

insoluble 

sol.  and  dec. 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

soluble 

decomp. 


v.  soluble 
v.  soluble 


insoluble 
insoluble 
s.  soluble 
insoluble 


decomp. 
v.  soluble 


Hot 
Water. 


sol.  al.,  ether,  CS2,  CHC13 
s.  sol.  ether;  insol.  CS. 
50,  CS2 


soluble  alcohol,  ether  . . 
v.  sol.  al.,  ether,  CHCla. 
soluble  alcohol,  ether. . , 


s.  soluble 
insoluble 


insoluble 
insoluble 
insoluble 
insoluble 


insoluble 
insoluble 


decomp. 
decomp. 
492620 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


gas 

tetragonal 

yellow  amorph. 


yellow  oil. 


insoluble  acids 

sol.  aq.  r.,  fused  alk.. . 

soluble  HBr,  KBr 

sol.  al.,  ether,  HBr 

soluble  HC1,  NH8  aq . . 
soluble  alcohol,  ether. . 
soluble  alcohol,  ether. . 
insoluble  alkalies 


sol.  Ha,  HBr,  S02aq.alk 

sol.  acids,  alkalies 

v.  sol.  acids,  alkalies . . . 
insol.  a.;  sol.  Na-jSOj . . . 

sol.  alk.,  HI,  KI 

sol.  HaSOs,  cone.  HC1  . . 

insoluble  acids 

sol.  HC1,  NaOH;  insol 

H.cysA 


insol.  HC1,  aq.  r 

sol.  acids 

insol.  a. ;  sol.  (NH4),jS 
sol.  (NHJaS,  aqua  regia 
insol.  a. ;  sol.  aqua  regia 

sol.  a.,  al.,  ether 

sol.  a.,  al.,  mercury.  . . 
33  alcohol;  insol.  ether 
sol.  glac.  H.C2H302.... 
insol.  al. ;  sol.  alk 


Crystalline  Form 
*    and  Color. 


red  monoclinic . 

red  brown 

brown  monocl. . 

black 

grayish 

brown 

dark  brown.. . . 

brown 

brown 

red  monoclinic . 
yellow-brown  . . 
buff  crystals .  .  . 

black 

yellow 

reddish  brown  . 

black 

br.  black  amor. . 
violet  to  black. . 

black 

yellow 

brown 

black 

yellow  needles  . 
black,  .[needles 
black    or    gray 

steel  gray 

yellow  plates.. . 


needles  plates, 
crystals 


%  Decomposes  at  300°-350°. 


H  Decomposes  at  200° 
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Naifle. 


Potassium  amid . . . 

antimonate 

antimonyl  tartrate 
arsenate 

arsenate  acid 

arsenite 

acid 

aurate 

auricyanide 

aurocyanide 

benzoate . 

borate  meta-. . . . . 

"      tetra- 

borofluoride 

boro  tartrate 

bromate 

bromide 

bromoaurate 

bromoplatinate . . . 

bromoplatinite .  .  . 

carbonate 

it 

tt 

acid... 

chlorate 

chloride 

chloraurate 

chlorochromate . . . 

chloroiridate 

chloropalladate . . . 
chloropalladite .  . . 
chloroplatinate . . . 
chloroplatinite .  .  . 
chlororhodite .... 
chlorostannate .  .  . 

chromate 

citrate 

cobalticyanide 

cobaltinitrite  .... 


Formula. 


KH2N 

KSb03 

KSbOC4H406iH20 

K3As04 

K2HAs04 

KH^O, 

KAs02 

KH(As02)2.H20... 

KAu02.3H20 

KAu(CN)4.liH20.. 

KAu(CN)2 

KC7H8023H20.... 

K2B204 

KAOr5H,0 

KBF4... 

KC4H4B07 

KBr03 

KBr 

KAuBr4 

KAuBr4.2H20 

K2PtBrfl 

K2PtBr4 

K2C03 

K2C03.2H20 

2K2C03.3H20 

KHCO3 

KC103 

KQ 

KAuCl4 

KOClCrO, 

K2IrCl6 

K2PdCl6 

K2PdCl4 

K2PtClfl 

K2PtCl4 

K3RhCl6.3H20.... 

K.SnClc 

K2Cr04 

K3C,H507H20 

K3Co(CN)6 

2Co(N02)3.6KN02. 
3H2Q. 

t  Anhydrous. 


Molec- 
ular 
Weight. 


55. 
207. 
332. 
256. 
218. 
180. 
146. 
272, 
322, 
367, 
288, 
214, 
164, 
324. 
126, 
214 
167 
119 
555 
592 
752 
593, 
138. 
174 
330 
100 
122 

74 
378 
174 
484, 
397 
326, 
486 
415 
487, 
409. 
194 
324 
332 
958 


Specific 
Gravity. 

Water =  x. 

Air=  1  (A). 

H,=  x(D). 


2.6 


2.851 


1.74  f 

2.498200 

1.832 

3.27l£| 
2.756V 


2.497 

3.546 

2.74-2.81 

2.738 

3.499V° 

3.29121° 


2.687 
2.731918° 
1.98 
1.906 


288° 


947° 
5H20,r.  h. 


4.658V° 

2.331217° 
2.043 

909° 

2.17 

2.33718° 

1.994V 

357° 

772° 

Melting 

Point, 

°C. 


271° 
iH2O,10O< 


liH20 


434° 
730° 
decomp. 


decomp. 
decomp. 
decomp. 
decomp. 


decomp. 


971° 
decomp. 


dec.  200° 


*  Decomposes  at  200( 


X  Sublimes  at  white  heat. 
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si 

Z         Boiling 
8          Point, 

Solubility  ic 

ioo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1400° 

2 

decomp. 

insoluble 

58° 

18.87 

soluble 

196° 

soluble 

soluble 

v.  soluble 

soluble 

14.3 

124.117.5° 

7130° 

26.730° 
1.42 

decomp.  by  alcohol ... 
sol.  warm  KOH ..:.... 

insoluble  alcohol 

4  alcohol 

green 

s.  soluble 
52100° 
v.  soluble 

crystals 

octahedra.  . . . 

3 

4 

needles 

5 

6 

v.  soluble 

insoluble  alcohol 

s.  soluble  alcohol 

crystalline 

7 

8 

s.  soluble  alcohol 

9 

decomp. 
v.  soluble 
200 
161&0' 

v.  soluble 
v.  soluble 
6.25100° 

soluble  alcohol 

10;* 

ll| 

12  decomp. 
13 

soluble  alcohol 

s.  sol.  al.;  insol.  ether. . 

tablets. .  [hedra    ' 
rhombic    octa- 

hexag.  prisms . 
hexag.  prisms, 
hexag.  tablets. 

14 

15  decomp. 
16 

soluble  alk. ;  insol.  al . . . 

17  decomp. 
19 

3.10° 
53. 48°° 
s.  soluble 
19.515° 
2.0710° 
v.  soluble 
89.40° 
146. 9°° 
129. 4°° 
22. 4°° 
3.30° 
28. 5°° 
27.7100 

sol.  and  dec. 

1.2519° 

s.  soluble 

soluble 

0.4820 

16.6 

s.  soluble 

soluble 

61.5°° 

199.731° 

v.  soluble 

0.09°° 

50100° 
102.0410°° 

insoluble  alcohol 

s.  sol.  alcohol,  ether 

soluble  alcohol 

sol.  KBr;  dec.  by  ether. 

rhombohedral. 

regular 

monoclinic .... 

20 

20467° 

10ioo° 

v.  soluble 

156100° 

331100° 

268.3100° 

6060° 

601M.8° 

56.610°° 
80.260° 

21 

red  regular  . . . 
brown  rhombic 

22 

23§ 

24 

insoluble  alcohol 

rhombic 

25 

monoclinic .... 

26 

insol.  al. ;  sol.  K2C03aq. . 
0.833  alcohol;  sol.  alk.. 
soluble  alcohol,  alkalies 

soluble  alcohol '. 

soluble  acids 

monoclinic. . . . 

271 

28subl.  w.  h. 

29 

monoclinic 

regular 

yellow  needles 
red  prisms .... 
black  octahed. 

30           ...... 

31  ...  - 

6.67 
decomp. 
v.  soluble 
5.18ioo° 
v.  soluble 
decomp. 

insoluble  al.,  KC1 

s.  sol.  HC1;  insol.  al. . .  . 
insol.al. ;  sol.KCl,NH3aq. 
insol.  al.,  ether. ....... 

insoluble  alcohol 

insoluble  alcohol 

32 

red  regular  . . . 

33 

yellow  regular 

34.... 

yellow  regular 
red  tetrag .... 

35 

36 

red  triclinic. . 

37               

38... 

81.8106.1° 

insoluble  alcohol 

yellow  rhomb. 

39                .... 

40         

insoluble  alcohol 

insoluble  alcohol,  ether. 

yellow  rhombic 
yel.  tetragonal 

41 

s.  soluble 

prisms 

§  Decomposed  at  810°.     ||  Decomposes  at  100°-200°.     T  Decomposes  at  40^' 
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Name. 


Potassium 

cobaltocyanide . . 
cobaltosulphate  . 

cyanate 

cyanide 

dichromate 

ferricyanide 

ferric  oxalate 


ferrocyanide . 
fluoride 


"  acid., 
fluogermanate. 
fluostannate.  . 
fluosilicate. . . . 


.  fluotitanate 

fluozirconate .... 

formate 

hydride 

hydrosulphide.. . 

hydroxide 

hypochlorite .... 
hypophosphite .  . 
iodate 

"      acid 

iodide 

"      tri- 

iodobromide 

iodochloride 

iodoiridite 

magnesium  chloride 

(carnallite) 

manganate 

molybdate 

nickel  sulphate 

nitrate 

nitride 

nitrite 

nitroprusside 

osmate 

osmocyanide 


Formula. 


K4Co(CN)a 

K^.CoSCVei^O  . 

KCNO 

KCN 

K2Cr207 

K3Fe(CN)6 

KFe(C204)2.2iH20. . 
K8Fe(C204)3.3H20  . . 
K4Fe(CN)6.3H20... 

KF 

KF.2H20 

KHF2 

K,GeF4 

K2SnF8.H20 

K2SiF6 

K2TiF6.H20 

K2ZrFa 

KCH02 

KH 

KSH 

KOH 

KCIO 

KH2P02 

KI08 

KH(I03)2 

KI 

KI8 

KBr.IBr 

KCI.ICI3 

K8Ma 

MgCl2.KC1.6H20.... 


K^MnO, 

K2Mo04 

K2S04.NiS04.6H20  . 

KNO3 

K3N 

KN02 

K2Fe(CN)6.N0.2H20 

K20s04.2H20 

K40s(CN)6.3H20  . . . 


Molec- 

ular 
Weight 


371.43 

437.41 

81.11 

65.11 

294.20 

329.20 

315.98 

491.19 

422.35 

58.10 

94.13 

78.11 

264.7 

329.22 

220.50 

258 .32 

282.80 

84.11 

79.26 

72.18 

56.11 

90.56 

104.16 

214.02 

389.95 

166.02 

419.86 

325.86 

307.86 

1072.0 

277.90 

197.13 
238.20 
437.11 
101.11 
131.31 
85.11 
330.13 
369.13 
557.41 


1.8533"0 

2.454 

2.454 


Specific 

Gravity. 

Water =  x. 

Air  =  1  (A). 

H,=M(D). 


2.2122V 

2.048 

1.5216° 

2.69240 

1.810917° 


3.053 
2.665^ 
0 

3.582 
908 
0.80 
2 
2.044 


3.97518° 


3.0432*-30 
3. 498^° 


1.176«° 


1.618 


2.124 
2.14° 


1.19525° 


fuses 

red  heat 

396° 

decomp. 

decomp. 

3H20,  100 

t        . 

789°-885° 

41° 

decomp. 


Melting 

Point, 

°C. 


150° 

decomp. 

decomp. 

360.4° 

decomp. 

burns . . . 

560° 


680° 
45° 

decomp. 
decomp. 


dec.  190° 


337° 


*  Decomposes  at  230°, 


t  Decomposes  at  red  he£t. 
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Boiling 

Point, 

°C. 


red  heat 
i  dec.  1000° 


I  decomp. 


Cold 
Water. 


soluble 

25. 4°° 

soluble 

v.  soluble 

4.9»° 

33*5° 

9221° 

4.70° 
27.gi2.2o 

92. 31*0 

349. 3*8° 

4121° 

6.4518° 

3.718° 

0.1217-5° 

0.566°° 

0.7820 

331 18* 

decomp. 

soluble 

107^° 

v.  soluble 

v.  soluble 

4.74°° 

1.3315° 

126.1°° 

v.  soluble 


Solubility  in  ioo  Parts. 


43. 51°°° 
33.3100° 
0.9551°°° 


Hot 
Water. 


122. 2103-30 

1021°°° 

77.5100° 

decomp. 
117.71°°° 
90. 696-30 
v.  soluble 
v.  soluble 


insol.  al. ;  sol.  HC1. 
sol.  HC1 


25ioo° 
65700° 
decomp. 
soluble 
17810°° 
soluble 


32.3i°o° 


205.6io°-7° 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


insoluble  alcohol,  ether. 

108.449° 

insoluble  alcohol 

sol.  glyc,  al 

insoluble  alcohol 

s.  soluble  alcohol 


insoluble  alcohol 

insoluble  alcohol 

insol.  alcohol;  sol.  HF. . 
insol.  alcohol;  sol.  HF. 
insol.  al.;  sol.  KC2H302 


amethyst  need, 
monoclinic  pi. . . 

laminae 

octahedrafclinic 
red  tri.  or  mono- 
red  monoclinic. 
olive  br.  cryst.. 


yellow  monocl . 


regular, 
regular. 


octahedra . 
hexagonal. 


insol.  benzine,  ether,  CS2 
v.  soluble  alcohol. . . . 
v.  soluble  alcohol,  ether 


sol.  al. ;  insol.  ether . 
insol.  al. ;  sol.  KI .  . . 


14 .  28  al. ;  sol.  ether, 
sol.  alcohol,  KI 


Crystalline  Form 
and  Color. 


rhombic 

rhombic 

crystalline 

yel.  rhombohed. 
rhombh.  (2H20) 


hexagonal 

regular.,  .[clinic 
rhomb,  or  mono- 
regular 

dark  blue  need. . 


)  decomp. 


decomp. 
v.  soluble' 
64.51875° 

decomp. 

v.  soluble 

7.0°° 

13.30° 

decomp. 

30015-50 

10016° 
soluble 
soluble 


decomp. 


decomp.  by  ether. . . 

insoluble  alcohol 

decomp.  by  alcohol . 


yellow  rhombic . 
green  crystals . . 
hexagonal 


sol.  KOH 

insoluble  alcohol. 


dark  gr.  rhomb . 


60. 8750 
247100° 


insoluble  alcohol,  ether. 


soluble 
soluble 


insol.  alcohol 

soluble  alcohol 

insoluble  alcohol,  ether, 
insoluble  alcohol,  ether. 


blue  monoclinic 

T 

dark  gray  .... 

prismatic 

red  monoclinic . 
violet  octahedra 
yellowish  plates 


t  Loses  3H,0  at  60°-80°. 


TI  Rhombohedral  or  prismatic. 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 

Gravity. 

Water=x. 

Air  =  i  (A). 


Melting 

Point, 

°C. 


Potassium  oxalate. . . 

"       acid 

"       tetra- 

oxide 

"       per- 

perchlorate 

perchromate 

periodate 

permanganate 

persulphate 

perruthenate 

peruranate 

phosphate  ortho- .  . 
"  hydrogen  . 
"     dihydrogen 

"     pyro- 

"     meta- 

phosphite 

platinate 

platinocyanide .... 

platinonitrite 

plumbate 

ruthenate 

selenate 

silicate 

"       tetra- 

silver  cyanide 

sodium  carbonate  . 
"      cobaltinitrite 

stannate 

sulphate 

"        acid 

U  it 

•  "       pyro- 

sulphide  mono- 

di........ 

"        tri- 

"        tetra- 

"        penta-. . . . 


KA04.H20 

KHC204iH20 

KH3(C204)2.2H20... 
K20 

KA 

KC104 

KaCr08 

KI04 

KMn04 

KAP. 

KRu04 

K2U05.3H20 

KsP04 

K2HP04 

KH2P04 

K4Po07.3H20 

K4P4012.2H20 

K2HP03 

K2Pt08.3HoO 

K2Pt(CN)4.3HX>  . . . 

K2Pt(N02)4 

K2Pb03.3H20 

K2Ru04.H20 

KAA 

K^iOa 

K^Og 

KAg(CN)2 

KNaC03.6H20 

K2NaCo(N02)6.H,0. 

K2Sn03.3H20 

K2S04 

KHS04 

KHS04 

KAPr 

K,S 

K.S.5HO 

K2S2 

KA 

KA 

KA 


184.22 
137.12 
254.16 
94.20 
142.20 
138.56 
297.30 
230.02 
158.03 
270.34 
204.80 
450.75 
212.34 
174.25 
136.16 
384.53 
472.56 
158.25 
375.45 
431.49 
457.24 
387.15 
261.92 
221.40 
154.50 
335.40 
199.00 
230.20 
454.246 
299.25 
174.27 
136.18 
136.18 
254.34 
110.27 
200.35 
.142.34 
174.41 
206.48 
238.55 


2.08 
2.088f 
1.836 
2.328 


2.524^8 


3.618V 
2.703^ 


2.338V 

2.33 

2.26414-5° 


2.454816° 


3.066V 


1.61 

6333V° 
3.197 
2.6633V 
2.245 
2.612 
2.27 
2.13 


decomp. 
decomp. 
decomp. 
red  heat 
red  heat 
610° 

dec.  170° 
582° 

dec.  240° 
dec.<100° 
dec.  440° 
dec.  100° 


decomp. 
96° 
3HaO,  300 
2H20,  100 
decomp. 


H20,  200° 


6H2O,100° 
dec.  135° 


1072° 
200° 


>300° 
3H2O,150° 


dec.  850° 


Pecomposes  at  411° 


|  Density  of  the  anhydrous  salt, 
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Boiling 

Point, 

°C. 


>  decomp. 


$0,  300° 


15  H20,  400° 
16 


*  decomp. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


33ie° 

2.20° 

1.813° 

v.  soluble 

decomp. 

0.70° 

s.  soluble 

0.6613° 

2.830° 

0.564°° 

s.  soluble 

decomp. 

s.  soluble 

v.  soluble 

257° 

soluble 

soluble 
v.  soluble 
soluble 
s.  soluble 
3.815° 
decomp. 
v.  soluble 
110.5°° 
soluble 
soluble 
252°° 
1312° 
07  at  25° 
106.610° 
8.5°° 
36.3°° 


soluble 

32.3575° 

4.08«>° 


decomp. 
soluble 
v.  soluble 


soluble 
soluble 
soluble 
soluble 
soluble 
soluble 
v.  soluble 


Hot 
Water. 


51.510°° 


v.  soluble 


19.810°° 


soluble  alcohol,  ether  . . 
decomp.  by  alcohol .... 
s.sol.al.;  insol.al.,  ether 

insol.  al.,  ether 

s.  soluble  KOH 

sol.  cone.  HiS04 

insoluble  alcohol 


v.  soluble 


v.  soluble 

soluble 

decomp. 


122.21°°° 


soluble 

100 

20150 


110. 5200 
26.21°°° 
121.610°° 


decomp. 
v.  soluble 


decomp. 
decomp. 


v.  soluble 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


decomp.  HC1 

insoluble  alcohol 

soluble  alcohol. 

insoluble  alcohol , 

insoluble  alcohol 

soluble  acids , 

insoluble  alcohol , 

insoluble  alcohol 

soluble  alcohol,  ether 


Crystalline  Form 
and  Color. 


monoclinic 

trimetric 

triclinic 

gray  octahedral 
yellow  leaflets. . 

rhombic 

brown  octahed . 

rhombic 

dark  red  rhomb, 

prismatic 

black  quadratic 

red  crystals 

rhombic 


tetragonal . 


amorphous  . 


soluble  KOH. 


insoluble  alcohol, 
insoluble  alcohol . 
4,  alcohol , 


insol.  al.,  dil.  ac.  sol.  a. 
insol.  al. ;  s.  sol.  KOH . . 

insoluble  alcohol 

decomp.  by  alcohol 


sol.  al.,  glyc. ;  insol.  ether 
sol.  al.,  glyc. ;  insol.  ether 

soluble  alcohol 

soluble  alcohol 

soluble  alcohol 

v.  soluble  alcohol. . . . 


yel.  rhombohed. 
yellow  rhombic, 
monocl.  prisms, 
rhombohedral. . 
black  rhombic  . 


amorphous  .... 

regular 

monoclinic 

yellow 

rhombohedral . . 
rhom.  or  hexag . 

monoclinic 

rhombic 


brown  crystals, 
orthorhombic . . 
yellowish  red. . . 
yellowish  brown 
red  brown 

[crystals 
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1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 


Name. 


Potassium  sulphite . 

acid.... 

sulphocyanate  . . . 

tartrate 

"       acid 


tellurate 

tellurite 

thioantimonate . . 
thioarsenate .... 

thioarsenite 

thiocarbonate .  . . 
thionate  di- 

"        tri- 

"        tetra-.. 

"        penta-. . 
thioplatinate . . . . 
thiostannate .... 
thiosulphate 
tungstate  ortho-. 

"         meta- . 

"         para-. . 

uranate 

xanthogenate .  .  . 

Praseodymium. .  •  • 

am.  sulphate  .  . 


bromate. . . 
carbide. . . . 
carbonate, 
chloride.. . 


oxalate 

oxide  tri- 

"      tetra- 

"      per- 

potassium  sulphate 


sulphide . . 
sulphate. 


Formula. 


K^O^rip... 

KHS03 

KCNS 

K2C4H406.iH20. 
KHC4H4Oe 


K2Te04.5H20. 


2K3SbS4.9H20 

K8AsS4 

K3ASS3 

K2CS3 

K2S2Ofl 

K2S8Oa 

*W>. 

2K2S606.3H20 

K2Pt4S0 

K^nSa-lOH^ 

3K&Os.H.O 

K2W04.2H20 

K2W4013.8H20 

K.WAi.GH.O 

pyjo, 

KS2COC2H6 

Pr 

Pr2(S04)8.(NH4)2S04 

.8H20 
Pr2(BrO,)e.l8H,0.. 

PrC2 

Pr2(C03)3.8H20 

Pra3 

PrCl3.7H20 

Pr2(C2O4)8.10H2O... 

Pr203 

PrA 

Pr205 

Pr2(S04)8.3K2S04. 


Radium 


PrA 

Pr2(S04)8 

Pr2(S04)8.8H20. 
Ra 


Molec- 
ular 
Weight. 


194.30 
120.18 
97.18 
235.24 
188.14 

359.78 
253.70 
893.70 
320.54 
288.47 
186.41 
238.34 
270.41 
302.48 
723.15 
1051.5 
473.57 
589.04 
362.23 
1166.3 
2014.7 
380.70 
160.28 
140.61 
749.62 

1373.008 
164.61 
509.33 
246.98 
373.09 
725.36 
329.2 
345.2 
361.2 

1146.3 

377.41 
569.41 
713.54 
226.4 


Specific 
Gravity. 
Water  =  1. 

Air  =  1  (A). 
H,«i(D). 


1.906 
1.975 
1.956 


2.278V 

2.304V 

2.2963V 

2.1123V 

6.4416° 

*2.590 


Melting 

Point, 

°C. 


decomp. 
decomp. 
172.3° 


red  heat 


decomp. 
decomp. 


decomp. 


1.55762^° 

6.4754 

2.531l«'5° 


5.10 


4.017V 
2.251162° 


7.068  V 
5.978  V 


3.27516° 

5.042"° 

3.72lfl° 

2<82i3.2o 


decomp. 
burns 
10H2O,100 
H20,  180° 
red  heat 


decomp. 


dec.  >  200 

940° 

8H2O,170° 

56.5° 

decomp. 

6H2O,100° 

818° 


decomp. 


700° 


*  Anhydrous. 
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s 

3 

Boiling 

Solubility  in  ioo  Parts. 

Crystalline  Form 

Point, 
°C. 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

100 

soluble 
177. 2°° 
13320 
0.37°° 

s.  soluble 

s.  soluble 

soluble 

v.  soluble 

soluble 

v.  soluble 

6 

v.  soluble 

v.  soluble 

50 

insoluble 

soluble 

96. 1°° 

51.5 

soluble 

2.15 

insoluble 

v.  soluble 

decomp. 

s.  soluble 

19025° 
decomp. 
insoluble 
69. 5130 

176.5 

0.09825° 

v.  soluble 

soluble 

21720° 

15823° 

6.11°°° 

soluble 
soluble 

s.  soluble  alcohol 

insoluble  alcohol 

soluble  alcohol,  acetone 

s.  soluble  alcohol 

insoi.  al.,H.C2H302;soL 

a.,  alk. 
insol.  al.;  s.  sol.  KOH. . 

monoclinic 

2 

needles 

3 
4 

dec.  500°. . . 

prisms 

monoclinic    .    . 

5 

rhombic            . 

6 

rhomb,  prisms  . 

7 

8 
9 
.0 

insoluble  alcohol 

insoluble  alcohol 

insoluble  alcohol 

yellow  crystals, 
crystalline 



.1 

s.  soluble  alcohol 

insoluble  alcohol 

insoluble  alcohol 

insoluble  alcohol 

insoluble  alcohol 

decomp.  by  HC1 

insoluble  alcohol 

insoluble  alcohol 

insoluble  alcohol 

redbr.  crystals. 

hexagonal 

rhombic  nwdlps 

2 

66100° 

decomp. 

3 

4 

hexag.  prisms . . 
rhombic  plates, 
blue  gray  crys. . 
dark  brown  oil 

5 

decomp. 

6 

7 

8 
9 

31290° 
151.5 
v.  soluble 
6.6 
insoluble 

monoclinic 

0 

octahedra  . 

1 

insoluble  alcohol 

v.  soluble  acids 

20  alcohol;  insol.  ether 

rhombic[  rhomb, 
orange      yellow 

prisms 

yellow 

crystalline 

[prisms 
green     hexag. 
yellow  crystals. 

crystalline 

green  needles . . 
green  crystals. . 

crystalline 

greenish  yellow, 
black .  . . 

2 

3 

200° 

4 

5 

R 

14H,O,100° 

7 

decomp. 

sol.  dil.  a.,  cone.  HaSO* 
sol .  acids 

8 

0 

v.  soluble 
v.  soluble 

sol.  al.  pyr.  insol.  CHC13 
soluble  HC1 

1) 

1 

sol.  cone,  acids 

2 

5 

I 

s.  soluble 

insoluble 
23. 64°° 

sol.  HN03,  HC1 

soluble  dil.  acids ; . 

crystalline 

brown 

5 

decomp. 
l.Ol1™0... 

7 

j 

crystalline 

i 
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Name. 


1  Radium  bromide. . 

2  chloride 

3  Rhodium 

4  chloride 

5  " 

6  hydrdsulphide . . . 

7  hydroxide  tetra--. 

8  "         sesqui- 

9  nitrate 

10  oxide  mon- 

11  "     sesqui- 

12  "     di- 

13  sulphate 

14  sulphide  mono-. . 

15  "        sesqui- . 

16  sulphite 

17  Rubidium 

18  bromide 

19  carbonate 

20  "        bi-.... 

21  chlorate 

22  chloride 

23  chloroplatinate . 

24  chromate 

25  dichromate .... 

26  fluoride 

27  fluosilicate 

28  hydride 

29  hydroxide 

30  iodide 

31  iodate 

32  nitrate 

33  oxide  mon- 

34  "      di- 

35  "      tri- 

36  "      tetr-.... 

37  pentasulphide  .  . 

38  perchlorate .  » .  . 

39  periodate 

40  permanganate . . 

41  sulphate 


Formula. 


RaBr2 

RaCL, 

Rh 

RhCl3 

RhCl8.4H20 

Rh(SH)3 

Rh(OH)4 

Rh(OH)8 

Rh(N03)3.2H20... 
RhO 

Rh203 

Rh02 

Rh2(S04)8.12H20. 
RhS 

RhA 

Rh^SO^OHjO.. 

Rb 

RbBr 

Rb2C03 

RbHCOs 

RbC108 

RbCl 

Rb.PtCle 

Rb2Cr04 

Rb2Cr207 

RbF 

Rb.SiFe 

RbH 

RbOH 

Rbl 

RbI03 

RbNOa 


Rb20.... 
Rb202. . . . 
Rb203. . . . 

Rb204-  •  •  • 
Rb2S5.  . . . 
RbC104.  . 
RbI04... 
RbMn04. 
Rb^O,... 


Molec- 
ular 
Weight. 


386. 
296. 
102. 
209. 
281 
202, 
170 
153 
324 
118 
253 
134 
710 
134 
302 
554 

85 
165 
230 
146 
168 
120 
578 
286 
386 
104 
313 

86 
102 
212 
260 
147 


24 

9 

9 

28 

34 

13 

93 

92 

96 

90 

80 

90 

20 

97 

01 

11 

45 

37 

90 

458 

91 

,91 

66 

,90 

90 

45 

,20 

,46 

,46 

,37 

37 

46 


186.90 
202.90 
218.90 
234.90 
331.25 
184.91 
276.37 
204.38 
266.97 


Specific 
Gravity. 

Water  =x. 

Air  =  i  (A). 

H*=i(D). 


12.1 


1.532200 
3.21023° 


2.70623° 
3.94"-5° 
3.518 


3.20216-5° 

3.33820° 

2 

3.203n° 

3.42824° 

4.559V 

3.13115° 

3.728 

3.65°° 

3.53°° 


2.61815° 

3.014 

3.918V 

3.23510-4° 

3.6113s*0 


subl.  900° 
1650° 
1970° 
* 


decomp. 


Melting 

Point, 

°C. 


decomp. 


38.5° 
683° 

837°..... 
dec.  175° 


726° 


753° 


decomp. 

301° 

642° 


600° 

<500° 

600°-65O° 

223°-224° 

fusible 


Decomposes  at  450°-500°. 
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!J 

I  3 

23 

~1 

2, 
3. 

4  , 
5. 
6. 
7. 
8. 


Boiling 

Point, 

°C. 


^696° 


J  decomp. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


soluble 


insoluble 

insoluble 

v.  soluble 

insoluble 

insoluble 

insoluble 

soluble 

insoluble 

insoluble 

insoluble 

v.  soluble 

insoluble 

insoluble 

soluble 

decomp. 

985° 

4502°° 

116.1 

2.84-70 

76.381° 

0.184°° 

62»° 

5.7218° 

22.713° 

0.16«>° 

decomp. 


137. 56-°° 

2.123° 

20.1°° 

soluble 


decomp. 

205.2113-5° 

soluble 


sol.  decomp. 


decomp. 

1.092i-3° 

0.6513° 

0.46°° 

36.4°° 


Hot 
Water. 


soluble 


insoluble 


decomp. 


soluble 

insoluble 

insoluble 

insoluble 

decomp. 

insoluble 

insoluble 


5.119° 
138.91°°° 
0.6341°°° 
95.76°° 
38. 9650 


soluble  alcohol . 
soluble  alcohol . 


1.35i°°° 
decomp. 
v.  soluble 

15217.4° 


4521°°° 


81.81°°° 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


soluble  alcohol . 


s.  sol.  a.,  aqua  regia 

insoluble  acids 

sol.  al.,  HC1;  insol.  ether 
insol.  a.,  NaJS;  sol.  aq.  r. 

soluble  HC1 

soluble  acids,  KOH 

insoluble  alcohol 

insoluble  acids 

insol.  acids,  KOH 

insol.  acids,  KOH 

insoluble  alcohol ...... 

insol.  acids,  aqua  regia . 

insoluble 

insoluble  alcohol 

soluble  acids,  alcohol. . . 


yellowish  reg. . 
grayish  white 

red 

dark  red 

brownish  black 

green 

black  gelatin's 
red 

gray 

gray  crystals). 

brown \. 

pale  yel.  cryst. 

bluish 

black  tablets. . 
yellow  crystals 
soft  whito .... 
regular 


soluble  alcohol . . 
insoluble  alcohol. 


insoluble  al.,  ether 

insoluble  alcohol;  sol.  a. 

decomp.  acids 

soluble  alcohol 


v.  soluble  HNO,. 


soluble  alcohol.  . , 
insoluble  alcohol. 


Crystalline  Form 
and  Color. 


rhombic  prisms 

trimetric 

regular 

yellow  regular, 
yellow  rhombic 
tricl.or  monocl. 


regular 

prismatic  need. 

gray 

reg.  octahed. 

crystals 

reg.  or  hexag. 

prisms 
yellowoctahed. 
yellow  needles 

black 

yellow 

red  rhombic . . 

rhombic 

tetragonal .... 
crystalline .... 
hexagonal .... 


t  Decomposes  at  740°. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 


Rubidium  sulphide. 

tartrate  acid . 

Ruthenium 


Name. 


chloride  di- . 
tri-. 


tetra-. . . . 
hydroxide  (sesqui-) 
oxide  sesqui- 

"     di- 

"     penta- 

"     non- 

"     tetr- ... 

silicide 

Samarium 

bromate 

bromide 

carbide 

chloride 


fluoride .  .  . 

hydroxide . 

nitrate 

oxide 

peroxide . . . 

sulphate.. . 
Scandium . . . 

chloride . . . 

oxide 

sulphate . . . 
Selenium. . . 


bromide  mono-. . . 

tetra-... 

bromochloride  tri- 

bromtrichloride . . . 

chloride  mono- . 

"       tetra-.. 

iodide  mono-. . . 

"      tetra-  . . . 

oxide  di- 


Formula. 


Rb*S.4H,0 

RbHC4H406 

Ru 

Ru 

Ru 

RuCl2 

RuCl8 

RuCl4.. 

Ru(OH)3 

Ru20, 

Ru02 

Ru206. 

Ru40, 

Ru04. 

RuSi 

Sm 

Sm2(BrOa)6.l8H,0 

SmBra.6H20 

SmC2 

SmCla 

SmCl3.3H20 

SmF8.lH20 

Sm2(OH)fl 

Sm(N03)3.6H20.  . 

Sm203 

Sm409 

Sm2(S04)3.8H20.. 

Sq 

ScCU 

ScA 

Sc^CSOJ, 

Se8 

Seg 

Se8 


SeBr4... 
SeBr3a. 
SeBrCl3. 
SeCl2. . . 
SeCl4... 
Se2I2... 
Sel4.  . .  . 
Se02... 


Molec- 
ular 
Weight. 


275 
234 
101 
101 
101 
172 
208. 
243. 
192. 
331. 
173. 
363 
711. 
165. 
130 
150 
1410. 
498. 
174, 
208 
310. 
216. 
402, 
444, 
348. 
745 
733, 
44, 
150 
136 
376 
633 
633 
633 
318 
398 
354 
265 
229 
221 
412 
586 
111 


03 
49 
7 
7 
7 

62 
08 
54 
82 
60 
80 
60 
20 
70 
0 
4 

608 
26 
4 
18 
83 
41 
85 
53 
80 
60 
14 
1 

48 
2 
41 
6 
6 
6 
24 
.88 
,42 
50 
32 
.04 
.24 
.88 
.20 


2.399 
8.6 
11.4 
12.268 


7.2 


Specific 

Gravity. 

Water  =  i. 

Air  =  i  (A). 
H,  =  i(D). 


decomp. 
>1950° 
2000°  + 
2000°  + 


5.7 
5.404° 

7.7-7.8 

2.9722° 
5.86 
4.465V 
2. 392"*° 


10,  360° 
O,  440° 
50° 


1350° 
75° 


2.375 
8.347 


2.930 


3.864 

2.579 

4.26-4.282* 

4.4725° 

4.825° 

3.60415° 


2.90617-50 


3.9518^ 


Melting 

Point, 

°C. 


686° 


8H20,  450 

1200° 

subl.  800-850° 


softens  50° 
170°-180° 
217° 


dec.  75° 
decomp. 
dec.  190° 


sublimes 
68°-70° 
75°-80° 
390° 


Decomposes  at  106°. 


t  18H20  lost  on  heating  to  150°. 
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\       Boiling 
g        Point, 

Solubility  in  ioo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

1 

v.  soluble 

1.1826° 

insoluble 

insoluble 

insoluble 

insoluble 

soluble 

soluble 

v.  soluble 
n.  7100o 

insoluble 
insoluble 
insoluble 

decomp. 

crystals 

trimet.  prisms. . 
black  porous.. . 

2 

3 

s.  sol.  *.,  aqua  regia — 

A 

melted 

5 . 

grayish  cryst . . . 

black  cryst 

brown  cryst. . . . 

6 

insol.  acids,  alkalies .... 
s.  sol.  al.;  insol.  a.,  CS3. 
soluble  alcohol  [NaOH. . 

7 

8 

9 

sol.  a.  NH3  aq.  ;   insol. 

insoluble  acids 

insol.  a. ;  sol.  fused  KOH 
soluble  HC1 

black  powder . . 

o! 

insoluble 
insoluble 

blue  black 

I1 

dark  violet  reg. . 
black  cryst 

21 

3i 

black  cryst 

41* 

s.  soluble 
insoluble 

soluble  alkalies 

soluble  HN03+  HF. . . . 

yellow  rhombic . 

5 

insoluble . 

metallic  prisms. 

6 ... 

7l4HtO,1000t 
8 

11426° 

deliques. 

decomp. 

yel.  hex.  prisms 

0 

decomp. 

soluble  acids 

yellow  hexag. . . 
green  yel.  cryst . 
green 

0 

sol.  ab.  al.,  pyr 

1 

deliques. 
insoluble 
insoluble 
v.  soluble 

2 

insoluble  acids 

3 .. 

sol.  a. ;  insol.  alkalies . . . 

4 ,. 

pale  yel.  prisms 

5 

v.  soluble  in  acids 

B 

insoluble 

B.. 

D .. 

v.  soluble 
insoluble 

insol.  ab.  alcohol 

soluble  hot  cone,  acids  . 

shining  plates. . 

0 

white  powder. . 

1 

2690° 
3690° 
4  690° 

6 

insoluble 
insoluble 
decomp. 

insoluble 
insoluble 

sol.  CS2,  cone.  HjjSCV  . . 
sol.  CS2,  cone.  HjjSCV  . . 
insol.CS2 ;  sol.conc  .H2S04 

sol.  CS2f  CHC18,  Et.  Br. 
s.  soluble  CS2 

red  powder. . . . 
red  monoclinic. 
steel-gray  hex . . 
bright  red  liquid 
orange  crystals . 

7 .. 

orange  crystals, 
yel.-brown  crys . 

8... 

insoluble  CS2 

o.... 

decomposes 
decomposes 

decomp. 
38.414° 

v.  sol.  CS2,  CHCI3,  CC14. 
s.  sol.  CS2;  sol.  POCI3 . . 

red  liquid . 

yel.  crystalline. 

2I4l10O° 
3T 

decomp. 
v.  soluble 

dark  gray  cryst. 
tetrag.  needles. 

{tone 

X  Loses  3SOa  at  1050°.       §  Decomp.  at  100°.       t  Sublimes  at  250°-280° 
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1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Selenium  oxychloride 

nitride 

sulphide 

sulphoxide 

sulphoxytetra- .  . 
chloride 
Selenic  acid 


Selenious  acid 

Silicic  acid  meta-. . 
"        "    ortho-... 
Silicobromof orm . . . 
Silicochloroform . . . 
Silicofluoform 


Silicoiodoform . 

Silicon  cry st. . . 

graphitic. . . . 


Elaine. 


SeOCl2... 

Se2N2... 

SeS 

SeS03. . . 
SeS08Cl4. 


amorphous 

boride  tri- 

"     hexa- 

bromide  tri- 

"        tetra- 

bromotrichloride  . . 
dibromdichloride  . . 

tribromchloride 

carbide 

chloride  tri- 

"        tetra- 

chlorohydrosulphide 

fluoride 

hydride 


iodide  di- 

"      hexa- 

"      tetra- 

iodoform 

iodotrichloride .... 
oxide  di-  amorph. . 

"      "    cryst 

oxychloride 


Formula. 


HsSeO, 

H2Se04.H20. 

H2SeOs 

H2Si03 

H4Si04 

SiHBr3 

SiHCl3 

SiHF, 


SiHI8. 
Si.... 


Si. 


Si 

SiBa.  . . . 
SiBa.... 
SiBr3...: 
SiBr4... 
SiBrCl3. . 
SiBr2Cl2. 
SiBr3Cl. . 

SiC 

SiCl3. . . . 
SiCl4.... 
SiCl^H. 
SiF4.  . . . 
SiH4.... 
Si2H6... 

Sil2 

Stf,.... 

Sil4 

SiHI8. . . 
SiICl3... 

Si02 

Si02.... 
SijOC!!,.. 


Molec- 
ular 
Weight. 


166.12 
186.42 
111.27 
159.27 
301.11 

145.22 

163.24 

129.22 

78.32 

96.33 

269.10 

135.69 

86.31 

410.07 
28.3 
28.3 


28 

61 

94 

268 

347 

214 

259 

303 

40 

134 

170 

167 

104 

32 

62 

282 

818 

535 

410 

261 

60 

60 

301 


.3 
.3 
.3 
.06 
.98 
.60 
11 
.52 
.30 
.68 
.14 
.76 
30 
33 
,65 
,14 
.22 
,98 
068 
,60 
.30 
.30 
.36 


Specific 

Gravity. 

Water  =  i. 


Air=i(A). 


H, 


2.44 
3.056°° 


2.950815° 

2.62731*0 

3.006616-70 

1.813"° 

1.576170° 

2.7 

1.65 

2.98°°D. 

3. 31420° 

2.4910° 

2.00-2.50 

2.00 
2.52 

2.47 


10° 

exp.  200° 
decomp. 
dec.  40° 
165° 

58° 
25° 
decomp. 


2.81288 


2.432 

3.1215° 

1.580° 

1.5241 

1.45 

3.57  A. 


2.37  D. 


18.56  A. 
3.286230 


2.20l5«6° 
2.318-2.654 
10.06  D. 


Melting 

Point, 

°C. 


>  -60° 
-1.34° 
-110° 


1420° 


95° 
5° 


>-60° 
>-39° 


-1° 


-77° 


-138° 


250°(vac.) 

120.5° 

8° 


(1600° 
}1750° 


*  At  181  cm. 


Digitized  by 
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6 
7 
8 
9 
10 
11 
12 
13 

14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Boiling 

Point, 

°C. 


179.5° 


183° 


260° 


110° 


109< 
34° 
-80.2° 

220° 

3500° 

3500° 

3500° 


265° 

153° 

80° 

103°-105° 

126°-128° 


144°-148° 

59.6° 

96° 

-65°* 

-115.5° 

52° 


decomp. 
290° 

dec.  150° 
113°-114° 
t 


136°-139° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomp. 
insoluble 
insoluble 


v.  soluble 
v.  soluble 
v.  soluble 
insoluble 
s.  soluble 
decomposes 
decomposes 
decomposes 

decomposes 

insoluble 

insoluble 

insoluble 
insoluble 
insoluble 


decomposes 


decomposes 


insoluble 

decomposes 

decomposes 


insoluble 

decomposes 

decomposes 

decomposes 

decomposes 


decomposes 
insoluble 
insoluble 
decomposes 


Hot 
Water. 


insoluble 
insoluble 


v.  soluble 


insoluble 
insoluble 

insoluble 


decomp. 


insoluble 
decomposes 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


insol.  al.;  s.  sol.  CS2.. 
sol.  CS2;  insol.  ether, 
sol.  cone.  HjjSC^ 


sol.conc.HjSO^  dec.  al. 


v.  soluble  alcohol  .... 
sol.  alk.;  insol.  NH4C1. 
sol.  alk.;  insol.  NH4C1. 


sol.  CS2,  CHC13,CC14.. 
dec.  alk.,  al.,  ether;  sol 

toluol. 

sol.  CS2 [+HF 

insol.  HF;  sol.  HN03 
insol.  HF;  sol.  HN03+ 

HF,  fused  KOH 
sol.  HF,  KOH 

Ss.  sol. hot  cone.  HjSO^ 
cone.  HN03 

decomp.  by  KOH 

decomp.  by  HgSO* 


insoluble  acids 

decomp.  by  alkalies. . 
decomp.  by  alcohol . . 
decomp.  by  alcohol . . 
sol.  al.,  ether,  HN03 . 
decomp.  by  KOH  . . . 


insol.,  CS2,CHC13,C6H6. 

19,CS2 

2.227°,  CS2 

sol.  00  benzol  and  CS2 . 


sol.  hot.  alk.,  HF.... 
insol.  ajk.;  sol.  HF... 
sol.CS2,GHCl3,CCl4,  ether 


Crystalline  Form 
and  Color. 


yellowish  liquid 
orange  yellow . 
or.  yel.  tablets, 
green  prisms. . 
white  needles. 

hexag.  prisms . 

needles 

crystals 

amorphous  . . . 
amorphous  . . . 


liquid 

grayoctahed. . 
crystalline 

brown  amorph. 
black  rhombic 
black  crystals . 
rhombic 


rhombic  plates 

leaflets 

yellow 


gas. .. 
liquid. 


hexag.  plates  . 
reg.  octahedra. 


amorphous  . . . 
hexag.  prisms . 


t  Sublimes  at  1750° 


Digitized  by  LjOOQIC 
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Name. 


Silicon  sulphide . . 
sulphobromide . 
sulphochloride . 

Silver.. 

tt 

acetate 

arsenate 

arsenite 

bromate 

bromide 

carbonate 

chlorate 

chloride ....:.. 

chromate 

citrate 

cyanate 

cyanide 

dichromate 

ferricyanide 

ferrocyanide .  . . 

fluoride 

fluosilicate 

iodate 

iodide 

nitrate 

nitrite 

nitroprusside. . . 

oxalate 

oxide 

oxide  per- 

perchlorate 
permanganate.. 


Formula. 


SiS2 

SiSBr2 

SiSCla 

Ag 

Ag 

AgCW), 

AgaAs04 

AgjjAsO, 

AgBr03 

AgBr 

Ag2COs 

Agao8 

AgCl 

Ag2Cr04 

AgC6H607... 

AgCNO 

AgCN 

Ag2CrA 

Ag8FeCyfl 

Ag4FeCy6.H20. 

AgF 

AgfiiF§.2Hfi. 

AglO, 

Agl 

AgNO, 

AgN02 

Ag2Fe(CN)5NO 

Ag2CA 

Ag20 

AgO 

AgC104 

AgMn04 


Molec- 
ular 
Weight. 


92.44 
220.21 

70.83 
107.88 
107.88 
16G.90 
4G2.60 

446.60 

235.80 
187.80 
275.76 

191.29 
143.34 
331.76 
296.92 
149.89 
133.89 
431.76 

535.54 


661 
126 
394 

282, 
234, 


169.89 


153, 
671, 

303, 
231 

123 
207 
225 


Specific 
Gravity. 

Water  =  i. 

Air=i(A). 


10.53 


3.259 
6.66V° 


5.206 

6.473V 

6.0*™° 

4.401**° 

5.561 

5.523 


4.0 
3.95 


5.85215.5° 


5.4-5.65 
5.675^ 

4.35219° 

4.453250 


5.02940 
7.521 

5.474 


Melting 
Point, 


93° 

75° 

961.5° 

955°  in  air 

decomp. 

fusible 

decomp. 

decomp. 
427° 
dec.  200° 

230° 
451° 


decomp. 
decomp. 
decomp. 
decomp. 


435° 
<100° 
decomp,. 
526°-556° 

218° 


decomp. 
0,300-340 

dec>100° 

486° 

decomp. 


*  At  22.5  mm. 
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L  white  heat 
2150° 
J  92°* 
[ 1955° 
>1955° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


decomposes 
decomposes 
decomposes 
insoluble 


decomposes 


insoluble 


1.0214° 
0.0008520° 

0.0011520° 

0.15820° 

0.000026250 

0.003115° 

1015° 

0.000152200 

0. 00281*° 

0.02818° 

s.  soluble 

0.00002125° 

0.008315° 

0.00006620° 

insoluble 
18215-5° 
v.  soluble 
0.00385180 
0.00003621° 

122»° 

0.33 
insoluble 

0. 00339i8° 
0.0021520° 

insoluble 

soluble 

0.65°° 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


2.52800 


insoluble 


0.00014100° 
0.05100° 

50800-90° 
0.002210°° 


0.028425° 
soluble 
insoluble 
decomp. 


sol.  dil.  alk.;  dec.  by  al. . 

soluble  CS2 

soluble  CS2 

sol.  HN03,  h°fc  cone. 

HjSO,;  insol.  alk. 


s.  soluble 


940100° 
soluble 


sol.   H.GflA,   NH3aq. 

NH4  salts 
sol.   H.C2H302,   NH3aq. 

NH4  salts 
sol.  NH3aq.;s.sol.HN08 
.OSli^NHjaq.jsoLKCN 
sol.  NH3aq.,  Na^O.,; 

insol.  alcohol 

insol.  alcohol [KCN 

sol.  cone.  HCL,  NH3aq., 
sol.  a.,  NH3aq.,  KCN  . . 

sol.  NH3aq.,  KCN 

sol.HN03,NH3aq.,KCN 
soLNH^^KC^HNO, 
v.   sol.  HN03,  NH3aq., 

KCN 
sol.  NH3aq.,  hot  (NH4)2 

C03  [a. 

sol.  KCN,NH3aq.;  insol. 


Crystalline  Form 
and  Color. 


needles, 
plates. . 
prisms. 


laminae. . 
dark  red. 


yellow. 


sol.  HNOa.NH3aq.,  KI 
sol.KC^Na.&O^NaCl 

66  al.,  ether,  glycerine  . 

insoluble  alcohol 

insol.    al.,    HN03;    sol. 

NH3aq. 

sol.  NH3aq.,  KCN 

sol.    NHjaq.,    KCN, 

Na^A  [NH3aq. 

sol.  cone.  HjSC^,  HNOa, 


tetragonal .... 
pale  yel.  octah. 


tetrag.  or  reg. . 

regular 

dark  red  cryst. 
needles 


white  curdy.. . 
red  triclinic. .  .• 

orange  yellow. 

yellowish  white 
yellow  tetrag. . 

crystals : 

monoclinic 

yellow  hexag. . 

or  regular, 
rh'b.  or  hexag. 

rhombohed.. 
crystals.4.  .... 
flesh  colored.. 

white 

brown  powder 

black  octahed. 


monoclinic 


f  Decomposes  at  700°. 


t  Decomposes  at  270°, 
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6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
.18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
♦ 


Name. 


Silver 

phosphate  ortho- . 
"         pyro-. . 

potassium  cyanide, 
selenide , 


sulphate. 


sulphide 

sulphite 

sulphocyanate . 
tartrate ....... 

telluride 

trinitride 

tungstate 

Sodium 

acetate 

aluminate .... 

amide [phate 

ammonium  phos- 

antimonate 

"          pyro- 
arsenate 

acid.... 

acid.... 

arsenite 

aurosulphide .... 
benzoate  ....... 

borate  meta- 

"       tetra-. . . . 


borax 


•  "      meta-. 

bromate 

bromide 


bromplatinate. 

carbide 

carbonate 


acid. 


Formula. 


■  Molec- 
ular 
Weight. 


Ag3P04.. 
Ag4P307. 


KAg(CN)a. 
Ag^ 


Ag2S04. 


Ag2S 

(Ag2SO, 

AgCNS 

AgAHA 

Ag2Te 

AgN3 

Ag2W04 

Na 

NaC2H302.3H20.... 

Na^lA 

NaNH 

NaNH4HP04.4H20 
2NaSb03.7H20.... 
Na^bA.H  20. . . 
Na3As04.12H20.  .  . 
Na^HAsO^H  A  •  • 
Na^HAsO^HA  • 

Na2HAs03 

NaAuS.4H20 

NaC7H602 

NaB02 

Na^A 

NasB407.5H30 

Na2B4O7.10H2O  .  .  . 

NaBA^HA 

NaBrO. 

NaBr 


N^PtBr^H  20.  • « 

NaA 

Ni^CO, 

Na2C08.H20 

NaAMOHjA.. 
NaHCOa 


418.68 
605.60 

199.00 
294.96 

311 .83 

247.83 
295.83 
165.96 
363.79 
343.26 
149.91 
463.76 

23.00 
136.7 
164.2 

40.03 
209.15 
508.51 
418.43 
424.15 
312.08 
402.16 
169.97 
324.33 
144.040 

66.00 
202.00 
292.08 
382.16 
204.06 
150.92 
102.92 
138.95 
828.82 

70.00 
106.00 
124.016 
286.16 

84.01 


8.0 

5.40 

6.85-7.32 


Specific 
Gravity. 

Water  =  i. 

Air  =  i  (A). 

H,  =  i(Dj. 


7.321 
5.306™° 


red  heat 

660° 

825° 
dec.  100° 


3.4321 
8.318 


0.973513-50 
1.4 


1.554 


1.7593 


1.67-1.76 
1.87 


2.367 
1.815 
1.694"° 


3.339^| 

2.95-3.08 

2.176V 

3.323 

1.575*5° 

2.43-2.51 


1.446"° 
2.1&-2.22 


Melting 

Point, 

°C. 


849° 
585° 


decomp. 

955° 

250° 

<  redness 

97.6° 

58° 

1800° 

155° 

decomp. 


85.5° 

57° 

28° 


966° 

878° 


red  heat 
57° 
381° 
757.7° 


decomp. 


849° 

H20,  100° 
t  34° 
% 


Loses  7H20  at  100°.    **  Loses  121^0  at  100° 


t  Loses  5H20 


at  12.5°. 
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dec.  1085° 


6 

7 

8. 

9. 
10 
11 
12 
13 

G 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


oxidizes 


explodes 


877.5° 


Boiling 

Point, 

°C. 


400° 


700° 
decomp. 


Solubility  in  xoo  Parts. 


Cold 
Water. 


0.00193200 
insoluble 

insoluble 

0.7314-50 

0.00002 
s.  soluble 
.00002125° 
0.2^ 
insoluble 
insoluble 
0515° 
decomp. 
26«3 
soluble 


16.7 
03112.3° 

s.  soluble 
26.7"' 
6115° 
17.20° 
v.  soluble 
soluble 
62.525° 
soluble 
1.35° 
1.95° 
2.83®° 
soluble 
27. 54°° 
79.5°° 
172. 5°° 
.  fy.  soluble 
aecomp. 
7.lP° 


106° 


insoluble 
v.  soluble. 


0.00023100° 
0.20326° 


decomp. 

200 

v.  soluble 


21.33°° 
6.90°° 


Hot 
Water. 


1 :3931000 


.01100° 


100 


s.  soluble 


v.  soluble 

140.73°° 

s.  soluble 


76  9100° 

v.  soluble 
52.5100° 

99.  I1000 
201.41oo° 
v.  soluble 
90. 91000 
114.910°° 
259. 51000 


decomp. 
45.4100° 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


sol.  acids,  NH3aq.,  KCN 
sol.  NH8aq.,  HNO„ 

H^O,,  KCN 
4  alcohol ;  insol.  acids .  . 
sol.  cone,  hot  HNOs, 

NH3aq. 
sol.  H^O,,  HNO3,  NHa. 

aq. ;  insol.  al. 
sol.  cone.  HaSC^,  HNOa 
sol.  NH3aq. ;  insol.  HN08 
insol.  dil.  a. ;  sol.  NH3aq 
soluble  NH3aq.,  KCN.. 
sol.  warm  HN03,  KCN. 
sol.  dil.  HN03,  cone.  a. . 
sol.  HN03,NH,aq.,KCN 
insol.     benzol.,    kero 

i.  al.  2.118°.  ...[sol.  a. 
insoluble  alcohol . . 


yellow  , 


reg.  octahedra. 
gray 

rhombic 

(or  triclinic 
gray  black  reg. 

crystals 

curdy 

scales 

gray  octahedra. 

prisms 

pale  yel.  cryst. . 


insoluble  alcohol 

s.  sol.  al.,  NH4  salts., 
s.  soluble  alcohol .  . . 


s.  sol.  alcohol 

insoluble  alcohol. 


soluble  alcohol . . 
2.325°  8.378°;al.. 


insoluble  alcohol . 


insol.  a.;  sol.  glycerine. . 


insol.  alcohol 

s.  soluble  alcohol . 


114238° 
16.4000° 


v.  soluble  alcohol 

sol.  acids ;  decomp.  al. . . 

insoluble  alcohol 

insol.  al.  ether,  sol.  glyc 

insoluble  alcohol 

insoluble  alcohol .^ 


Crystalline  Form 
and  Color. 


monocl.  prisms . 
amorphous  .... 
olive  green  .... 

monoclinic 

octahedra 


crystalline. . . . 
mono,  or  rhom. 


monoclinic 

crystalline 

xag.  prisms. 


octahedral, 
monoclinic. 
monoclinic. 


regular. 


dark  red  triclin . 
powder 


crystalline, 
monoclinic. 
monoclinic. 


pOa  at  270°. 


§  Reg.  tetrah.  hex.  rhomboh.  or  rhomb. 
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Name. 


Sodium 

carbonate  sesqui-. . 

chlorate 

chloraurate 

chloride 

chlororhodate 

chloriridate 

chloroplatinate 

chromate 

citrate 

cyanide 

dichromate 

dithionate 

ferricyanide 

ferric  oxalate 

ferrite 

ferrocyanide 

fluoride 

fluosilicate 

formate 

hydride 

hydrosulphide 

hydroxide .' 

hypochlorite 

hy pophosphate . . . . 

acid 

hypophosphite .... 

hyposulphite 

iodate 

iodide 


Formula. 


lactate.  . . . 
manganate . 
moly  bdate . 


di- 

tri- 

tetra-  . . 
octo- . . . 
deka- . . 


nitrate . 
nitride . 
nitrite.. 


Na4H2(C03)8.3H20. 

NaC103 

NaAuCl4.2H20 

NaCl 

Na3RhClc 

Na^rCle.eHp 

Na2PtCla.6H20 

Na^CrO^lO^O  .  . . . 
2Na3C6H607.llH20 

NaCN 

Na2Cr207.2H20 

NaaS406.2H20 

Na3Fe(CN)6.H20.... 
N&3Fe(C2OJ3.5hH20 

Na2Fe204 

Na4Fe(CN)6.12H20  . 

NaF 

Na.SiFe 

NaCH02 

NaH 

NaSH.2H20 

NaOH 

NaOCl 

Na4P2O6.10H2O 

Na2H2P2O0.6H2O  . . . 

NaH2P02.H20 

NaHS02 

NaI03 

Nal 

NaI.2H20 

NaC3H503 

Na2MnO4.10H2O  . . . . 

Na2Mo04.2H20 

Na2Mo207 

NaJffo,Ol0.7H,O.--- 
Na2Mo4013.6H20.... 
Na2Mo8026.4H20. . . . 
$*JMol0On.\2Hfi  . . 

NaN08. 

Na*N 

NaNO, 


Molec- 
ular 
Weight. 


Specific 
Gravity. 
Water  =  i. 

Air  =  i  (A). 
H,  =  i(D). 


328.06 

106.46 

398.07 

58.46 

384. 6fr 

559.96 

561  .'86 

342.16 

714.256 

49.01 

298.03 

242.17 

298.92 

487.93 

221.68 

520.09 

42.00 

188.30 

68.01 

24.01 

92.11 

40.01 

74.46 

430.24 

314.17 

106.07 

88.08 

197.92 

149.92 

185.95 

112.04 

345.09 

242.03 

350.00 

620.11 

746.10 

1286.1 

1718.2 

85.01 

83.01 

69.01 


2.112 
2.49016° 


1.458 

2.766 

2.7551™0 

1.919 

0.92 


2.13 


2.1741V 


2.499 
2.7116° 


2. 52*6° 
2.1751*0 


Melting 

Point, 

°C. 


decomp. 
255° 


804° 


6H20,  100 

19.92° 

HH2O,150° 


1.97311™° 


1.832 
1.840 


4.277 

3.65418-2° 

2.448 


4H20,  100 


980° 

T 

decomp. 

decomp. 

decomp. 

318° 

decomp. 


decomp. 


decomp. 
653° 


decomp. 
17° 


612° 


- .  <  red  heat 


2.267V 


2.157250 


211 


'  Solubility  of  the  anhydrous  salt. 


t  Loses  2HaO  at  100°.    t  Deconf; 

1  A  Digitized  by  VjVJCTX^I' 


fat  400°, 
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Boiling 

Point, 

°C. 


2  decomp. 


white  heat 


12.630° 
81. 9°° 
15010° 
35. 7°' 


Solubility  in  ioo  Parts. 


Cold 
Water. 


41.59100° 
3331200 
99000° 
39ioo> 


Hot 
Water. 


soluble  alcohol 

v.  sol.  absolute  al 

insol.  cone.  HC1. ;  s.sol.al 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


monoclinic 

reg.tetrahedral 
.[hexag.rhb. 
regular 


Crystalline  Form 
and  Color. 


9  decomp. 


X 


white  heat 


&0 

ti 

12 

53 

H 

J5 

56 

37 

38 

39  decomp. 

40. 


v.  soluble 
v.  soluble 
87.36* 
9125° 

soluble 

239°° 

47.6ie° 

18.9 

32. 5°° 

decomposes 

2215-*° 

415° 

0.6517-6° 
44<P 

decomposes 

soluble 

133.318° 

soluble 

33 

2.2 

soluble 

v.  soluble 

2.520° 

158. 7°° 

317. 9°° 

v.  soluble 

soluble 

56.20° 

s.  soluble 

3.878200 

s.  soluble 

insoluble 

s.  soluble 

72. 9°° 


soluble 
v.  soluble 

00 

250Joo° 

v.  soluble 

1226980 

90.9100o 

80100° 

182100° 


soluble  alcohol 

sol.al.jCljjaq. ;  insol.  ether 

soluble  alcohol.  . . . 

sol.  al 

s.  soluble  alcohol .... 


red  triclinic. . . 
red  triclinic. . . 
yellow  tricl. . . 


insol.  alcohol,  cone.  HC1 
insoluble  alcohol 


2.461oo° 
160MXT 

decomp. 

soluble 

250*>° 

decomposes 

v.  soluble 

20 

soluble 


v.  soluble  dil.  HC1 

insoluble  alcohol 

s.  soluble  alcohol 

insoluble  alcohol 

s.  sol.  al. ;  insol.  ether. . . 
insol.  CS2,  CC14,  benzine ; 
soluble  alcohol  [sol.  Na 
v.  sol.  al.,  ether,  glyc. 


red  triclinic. . 

rhombic 

red 

green  crystals . 


yellow  monocl. 
reg. . .  .  [hexag. 
gelatinous     or 

rhombic 

silvery  needles, 
needles 


33.9100° 

312.5100° 

1550100° 


insoluble  alcohol 

v.  soluble  alcohol 

soluble  alcohol 

insol.  al. ;  sol.  H.C2H3Oa. 
v.  soluble  alcohol 


mono,  prisms 


regular. 


sol.  al. ;  insol.  ether .... 


115.5100° 

s.  soluble 
13.7iooo 

v.  soluble 
insoluble 
s.  soluble 
180100° 


amorphous  . . . 
green  monocl. . 

tablets 

needles 

needles 


83.320° 


v.  soluble 


s.  sol.  alcohol,  glycerene 

[methyl  al 

0.31i9-5°et.al.,4.4319-50 


powder 

crystalline. . . . 
rhombohedral. 
dark  gray. . .  . 
crystalline 


§  Loses  5i  HaO  at  200°. 


Decomposes  at  red  heat. 
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Sodium  nitroprusside. 

oxalate 

"       acid 

oxide 

paratungstate 

perborate 


Name. 


Formula. 


perborax 

perchlorate 

perchromate 
permanganate . . . 

peroxide 

perruthenate .... 

peruranate 

phosphate  (trisod.) 

(disod.) 

"         (mono-) 

"         meta-  . . 

"        pyro-. . . 

"  (di- 

sodium) 

phosphite 

acid.... 

pi  a  tin  ate 

potass,  carbonate . . 
"    tartrate  . . . 

salicylate 

selenate 

selenide 

silicate 

"      (water  glass) 

stannate 

sulphate 


Na,Fe(CN)6N0.2HaO 

Na2C204 

NaHC204.H20 

Na20 

NaeW7024.16H20  . . . 

NaB03.H20 

NaB03.4H20 

NaAO7.10HaO  .... 

NaC104 

Na3Cr08 

NaMn04.3H20 

Na202 

NaRu04.H20 

Na2U06.5H20 

Na3P04.12H20 

Na2HP04.12H20.... 

NaH2P04.H20 

Na4P4012 

Na4P2O7.10H2O 

Na,H,Pa07-6HaO.... 


acid... 

sulphide  mono-. 

"        penta-. 

sulphite 


Na2HP03.5H20 

2NaH2P03.5H20.... 

Na^PtO^H.O 

NaKC03.6H20 

NaKC4H4Ofl.4H20  . . 

NaC7H603 

Na^O, 

NajSe 

Na2Si03. 

Na^O, 

NajSnO^H^ 

NaaS04 


Na£04.7H,0.. 
Na3SO4.10H2O 

NaHS04 

Na^ 

Na2S5 

Na^SOj, 

Na2S08.7H20.. 


Molec- 
ular 
Weight, 


297.83 
134.00 
130.02 

62.00 
2098.3 
100.02 
154.06 
382.21 
122.46 
249.00 
196.00 

78.00 
206.72 
454.58 
380.23 
358.24 
138.07 
408.16 
446.24 
330.19 

216.17 
298.19 
343.25 
230.20 
282.20 
160.04 
189.20 
125.20 
122.30 
303.20 
267.05 
142.07 

268.18 
322.23 
120.08 
78.07 
206.35 
126.07 
252.18 


Specific 
Gravity. 

Water  =  i. 

Air  =  i  (A). 

H,=  i(l». 

Melting 

Point, 

°C. 

1.680317° 

2.25 

red  heat 
16H2O,300 
dec.  40° 

482° 

dec.  115° 
decomp. 
decomp. 

2.805 

dec.  100° 

77° 

35° 

2H2O,200° 

617° 

anh.  970° 

1.618-1.645 

1.523516° 

2.040 

2.476 

1.824 

1.848 

53° 

42° 

6H2O,100° 
70°-80° 

1.6334 
1.77 

3.20917-20 

>875° 
1018° 

2.671V 

888° 

1.492200 
2.43513° 
2.471 

32.383° 

300° 

infusible 

2.6334V° 
1.5039V0 

150° 
7HaO,150° 

*  Loses  11H20  at  100°.      t 


Loses  12H20  at  100°. 

Digitized 


1  3H,06,p< 


•-170° 
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1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 


sublimes 


decomp. 


Boiling 

Point, 

°C. 


Solubility  in  ioo  Parts. 


Cold 
Water. 


4015° 

3.2215-5° 

1.715° 

decomposes 

8 

2.5515° 

s.  soluble 

4.2ii° 

soluble 

s.  soluble 

v.  soluble 

soluble 

s.  soluble 

decomp. 

28.315° 

6.30° 

v.  soluble 

insoluble 

5.4«° 


decomposes 
3.78320 
decomp. 
13.832° 
soluble 


v.  soluble 
decomposes 


decomp. 


insoluble 
93 


Hot 
Water. 


6.33l°°3. 


decomposes  alcohol . . . 


soluble  glycerine, 
soluble  acids 


soluble  alcohol 

insol.  alcohol,  ether. . . 


soluble  dilute  acids . 


decomp.  HC1. 


oo 

00 


insoluble  alcohol 

insoluble  alcohol 

soluble  acids,  alkalies  . 
insoluble  alcohol 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


monoclinic. , 

grayish 

triclinia .  .  . 


crystals 

crystals 

rhombohedral . 
orange  plates. . 
dark  red  cryst.. 

yellow 

black  crystals. . 

red  crystals 

hexagonal 

rhombic 

rhombic 


Crystalline  Form 
and  Color. 


red  triclinia . 


monoclinic. 


38  decomp. 

39  decomp. 


soluble 

56°° 

soluble 

18516° 

26°° 

v.  soluble 

13. 3°° 

decomposes 

soluble 

soluble 

67. 4°° 

4.8°° 

55. 59°° 

12. 16°° 

50°° 

15.4«>° 

soluble 

14.10° 

32.83°° 


v.  soluble 
19342° 


insoluble  alcohol . 


rhombohedral. 


insoluble  alcohol . 


yellow 

monoclinic 

trimet.  prisms. 


72.8100° 


soluble 
soluble 
61. 3200 
42.5100° 

202. 6260 
41234° 

10010°° 
59. 2903 
soluble 
49. 5400 
19640' 


insol.  al.,  Na  and  K  salts 
insol.  al.,  Na  and  K  salts 

insoluble  alcohol 

insoluble  alcohol 


insoluble  alcohol 

decomp.  by  alcohol . . 
s.  sol.  al.;  insol.  ether. 

s.  sol.  alcohol 

insoluble  alcohol .... 
insoluble  alcohol .... 


crystals. 

monoclinic 

amorphous .... 
hexag.  plates. . 
rhomb  monocl. 
or  hexagonal, 
rhomb,  or  tetr. 

monoclinic 

triclinic 

flesh  col.  amor. 


hexag.  prisms  . 
monocL  prisms 


X  Decomposes  at  red  heat.     §  Loses  5H20  at  100°.      ||  Loses  4H20  at  215° 
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1 
2 
3 

4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 


Name. 


Sodium  sulphite  acid 

sulphocyanate... 

tartrate 

thioantimonate 
(Schlipp's  salt) 

thioarsenate .... 

thiocarbonate .  . . 

thioplatinate .... 

thiosulphate .... 

tungstate 

uranate 

vanadate 

Stannic  acid 

"     meta-.. 
"    thio-... 

ammonium  chloride 

bromide 

chloride 

fluoride 

iodide 

oxide 

"     cryst... 

oxychloride . . . 

phosphate .... 

phosphide .... 

selenide 


2Na3AsS4.15H,0. 
Na,CS3.H20..:.. 

Na4Pt3Sa 

Na.SA.5H2O... 
Na2W04.2H20... 

'^UO, 

Na3V04.16H20.. 
H.SnOa 


sulphate 

sulphide 

Stannous  bromide. . . 

chloride 

(tin  salt) . . 

ferricyanide 

ferrocyanide 

fluoride 

hydroxide 


iodide 

oxide 

oxychloride . 
selenide.  .  . . 


Formula. 


Molec- 
ular 
Weight. 


NaHS03 

NaCNS 

Na2C4H4Oa.2H20... 
Na3SbS4.9H20 


H.SnSa 

SnCl4.(NH4Cl)2.... 

SnBr4 

SnCl4 

SnF4 

Snl4 

Sn02. 

Sn02 

SnOCl2 

2SnO2.P2O5.10H2O 

SnP 

SnSe2 


Sn(S04)2.2H20. 

SnS2 

SnBr2 

SnCl2 

SnCl2.2H20.... 
Sn3(Fe(CN)6)2.. 
Sn2Fe(CN)c.... 

SnF2 

Sn(OH)2 


Snl2 

SnO 

SnOSnCl2.6H20. 
SnSe 


104 

81 

230 

479 

814 
172 
870 
248 
330 
348 
472 
169 
845. 
217. 
367. 
438. 
260. 
195. 
626. 
151. 
151. 
205. 
624. 
151. 
277. 


1.72917° 
3.259*7-50 


347.17 
183.14 
278.84 
189.92 
225.95 
780.80 
449.90 
157.00 
153.02 

372.84 
135.00 
433.02 
198.20 


Specific 
Gravity. 

Water=  1. 

Air=  1  (A). 

H,«i(D). 


Melting 
Point, 


1.48 


1.794 
1.864 


3. 349»° 
2. 2788 3 
4.780 

696110 
6.6-6.9 
6.7-6.85 


3.98  (anh.) 

6.56 

4.85 


4.42-4.60 
5.11717° 


2 .  7115.50 


6.3 


6.1790° 


decomp. 

287° 


decomp. 


32°-48° 
2H2O,100° 


866  (anh.) 


29° 

33° 
750° 
143° 
1127° 
infusible 


t 

215.5° 
249.3° 
37.7° 


316° 
decomp. 


M.  P.  anhydrous  salt  698°.  igle 
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decomp. 


203° 
114° 


Boiling 

Point, 

°C. 


341° 


617°-634° 
603°-628° 
decomp. 


Solubility  in  xoo  Parts. 


Cold 
Water. 


s.  soluble 
v.  soluble 
29«0 
33 

v.  soluble 

soluble 

insoluble 

74.70° 

410° 

insoluble 

v.  soluble 

s.  soluble 

insoluble 

insoluble 

soluble 

soluble 

soluble 

v.  soluble 

v.  soluble 

insoluble 

insoluble 

soluble 

insoluble 

insoluble 

insoluble 

v.  soluble 
0.00002 
soluble 
83. 9°° 
118. 7°° 
insoluble 
insoluble 
v.  soluble 
insoluble 

0.98200 
insoluble  ' 
insoluble 
insoluble 


soluble 
v.  soluble 
6642-50 


decomposes 
decomposes 
301. 5600 
123.51°°° 
insoluble 


insoluble 
insoluble 


decomp. 
decomp. 


Hot 
Water. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


insoluble  alcohol, 
soluble  alcohol, 
insoluble  alcohol. . 
insoluble  alcohol . 


insoluble  alcohol. [HjjSC^ 
insol.    al.,    HC1,  HNO. 

sol.  dilute  acids 

insoluble  alcohol 

sol.  dil.  acids,  alk 

insol.  acids;  sol.  KOH. 


insoluble 
insoluble 


insoluble 


insoluble 

decomposes 

269.816° 


decomp. 
4.0310°° 


insoluble  alcohol. 


rhombic  plates 
trimet.  prisms. 
yellow  regular. 

yel.  monoclinic 
yellow. .  .  [dies 
red  rhomb,  nee- 
monocl.  prisms 
rhombic  tablets 

yellow 

crystalline. . . . 
amorphous  . . . 


gray. 


[tine 

sol.  al.,CS2;  oil  of  turpen- 


14515°  CS2;  sol.  al.,  ether 
soluble  cone.  HgSO^  . .  . 
soluble  cone.  H.}S04 


insoluble  HN03 

sol.  HC1;  insol.  HN03 
insol.  dil.  a.;  sol.  alk., 

hot  cone.  HaSC^ 
sol.  dil.  H^O^HCl.... 
sol.  cone.  HC1,  alk.  sul- 


sol.  alk.,  al.,  tartaric  acid 
sol.  alk.,  al.,  tartaric  acid 

sol.  HC1 

sol.  hot  cone.  HC1 


insoluble 


sol.  dil.  a.,  alk. ;  insol. 
NH4OH 

sol.  dil.  HC1,  KOH 

sol.  a.,  NH4C1;  insol.  alk. 

sol.  dil.  acids,  al 

sol.  alk.  sulphides 


liquid 

crystals 

t 

amorphous  . . . 
tetrag.  hexag. 
[or  rhombic 


crystals . 


rhomb,  leaflets 

yellow    hexag. 

[phides  yellow  crystals 


monoclinic 


prisms 

yellow,  amor. 

red  crystals . . . 
black  regular.. 


steel  gray   pr. 


f  Orange  red  octahedra. 


t  Decomposes  at  red  heat. 
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Name. 


Stannous  sulphate . . 

sulphide 

telluride 

Strontium 

arsenate 

arsenite 

borate 

boride 

bromate 

bromide 


carbide 

carbonate  . 


chlorate . 


chloride . 


chromate 

cyanide 

dithionate .... 
ferrocyanide .  . 

fluoride 

fluosilicate .... 

formate 

hydrosulphide. 
hydroxide .... 


iodide. 


molybdate. 
nitrate 


nitrite., 
oxalate . 
oxide . . 


per- 


Formula. 


SnS04 

SnS 

SnTe 

Sr 

SrHAs04.H,0.. 
Sr(AsO)2.4H20. 
SrB407.4H,0... 

SrB6 :.... 

Sr(Br03)2.H20.. 

SrBr2. 

SrBr2.6H20 

SrC2 

SrCOa 


permanganate.. . 
phosphate  acid . . 
salicylate |Sr(C7H60,)2.2H20 . 


Sr(C103)2 

Sr(C103)2.8H20.--. 

SrCl2 

SrCl2.6H20 

SrCr04 

Sr(CN)2.4H20 

SrS206.4H20 

Sr2Fe(CN)6.15H20. 

SrF2 

SrSiF6.2H20 

Sr(CH02).2H20... 

Sr(SH)2 

Sr(OH)2 

Sr(OH)2.8H20 

Srl2 

SrI2.6H20 

SrMo04 

SKNOa), 

Sr(N03)2.4H20.... 

Sr(NO,),.H30 

SrC204.H20 

SrO 


Sr02 

Sr02.8H20 

Sr(Mn04)2.3H20.. 
SrHP04. 


Molec- 
ular 
Weight. 


215.07 
151.07 
246.50 
87.63 
245.01 
373.61 
315.69 
153.63 
361.49 
247.46 
355.56 
111.63 
147.63 


254 
398 
158 
266 
202 
211 
319 
657 
125 
265 
213 
153 
121, 
265. 
341. 
449. 
247. 
211. 
283. 
197. 
193. 
103. 


.55 
.678 
55 
.646 
.73 
,71 
83 
40 
63 
,96 
,68 
79 
65 
77 
47 
57 
63 
65 
71 
67 
65 
63 


Specific 
Gravity. 

Water=  i. 

Air=  i  (A). 

H,=  i(D). 


5.2716° 
6.478°° 
2.54 
3.6061*0 


3.2815° 

3.773 

4.216V 

2.358 

3.19 

3.62 

3.152 


054 
96416.7° 

89515° 


2.373 


21 

999 

25 


119.63 
263.76 
379.55 
183.68 
397.742 


625 


.549? 

.415 

.145 

,9816.8° 

24915-60 
64527° 


4.45-4.75 


0.546 


3.54416° 


*  Loses  H20  at  120° 


tLoses4H2Oat60°,  6H2Oatl00°. 
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Boiling 

Point, 

°C. 


no90° 


18.919° 
0.000002 


(burns 
)liH20,225c 


Cold 
Water. 


decomp. 
0.28415-5° 
s.  soluble 


Solubility  in  ioo  Parts. 


insoluble 
33150-180 

87.70° 
204.20° 
decomp. 
0.001118° 

174.918° 

soluble 

44.2»° 

106.20° 

0.12MP 

v.  soluble 

22io° 

50 

0.01218° 

3.215° 

soluble 

soluble 

0.41°° 

0.90°° 

1640° 

448.9°° 

0.010417° 

39.5°° 

60.43°° 

62.8310-50 

0.005118° 

decomp.   to 

Sr(OH)2 
0.0082°° 
0.018200 
270°° 
insoluble 
5.625° 


Hot 
Water. 


18.2100° 
insoluble 


decomp. 
decomp. 


771000 
insoluble 


sol.  H^SO, 

sol.  cone.  HC1,  (NHJ^x 

insol.  cone.  HC1 

sol.  acids,  alcohol .... 

sol.  in  acids [H3As04 

s.  soluble  al.,  Sr(OH)2, 
sol.  HN03,NH4  salts, 
soluble  HNOa 


250U°° 
00 
decomp. 


sol.  ethyl  and  amyl.  al 


v.  soluble 
v.  soluble 
101.91°°° 
205. 8400 


decomp.  by  acids 

0.12  H/X)aaq.;   sol.  a., 
NH4  salts 

soluble  alcohol 

soluble  alcohol 

sol.  absolute  alcohol . 


sol.  acetic  acid,  NH4  salts 


571000 

100 

s.  soluble 


soluble 

decomp. 

21.831°°° 

47.711°°° 

3701°°° 


101.11°°° 

206.51°°° 


51000 


decomp. 
decomp. 
29118° 


28.61°°° 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


rhomb,  or  mon. 
needles 


insoluble  alcohol. 


insol.  HF;  sol.  HC1... 
0.06i5°,50%al.;sol.  HC1 


soluble  NH4C1. 
soluble  NH4C1. 


0.012  absolute  al. 
insol.  HN(X 


sol.  HC1 

s.  sol.  al.;  insol.  ether. 


v.  sol.  a.,  NH4C1. 
insol.  NH4OH... 


sol.  a.,  NH4  salts. 
1.525°,  9.578°  al... 


Crystalline  Form 
and  Color. 


crystals 

gray  crystals. . 
gray  crystals., 
crystalline, 
rhomb,  needles 
crystalline 


black  crystals . 
monocl.  prisms 
needles 


black  crystals . 
rhombic 


hexag.  needles 
monocl.  prisms 

crystalline 

hexag.  plates., 
yellow  monocl. 
reg.  octahedra 
tetrag.  prisms. 

rhombic 

crystals 


tetragonal . 

plates 

crystals .  . . 


reg.  octahedra 

triclinic 

hexagonal .... 


gray   white 
rhombic 


crystalline 

purple  regular, 
rhombic  plates 
crystalline .... 


\  Decomposes  at  1000°. 


§21^0  gentle  heat 
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1 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


24 

25 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


Name. 


Strontium  selenate 

silicate 

sulphate 


acid.... 

sulphide  mono-. . 

"  tetra-... 

sulphite 

sulphocyanate... 

tartrate , . . 

thiosulphate .... 
Sulphur  amorph.  soft 
"  yellow  . 

colloidal  S3 

plastic  S7 

monoclinic  S0 

rhombic  So 

chloride  mono- .... 

"       di- 

"        tetra- 

bromide 

chloriodide 

hexafluoride 

monoxytetrachlo- ) 
ride  ) 

oxide  di- 

"     sesqui- 

"      a-tri- 

"     /3-tri- 


Formula. 


SrSe04. 
SrSiOj . 
SrS04.. 


"     hepta-..      .. 

pentoxydichloride  . 

trioxytetrachloride. 

Sulphuric  Acid 


"      pyro- 

"       oxychloride 

"        oxy  fluoride 

Sulphurous 

oxybromide 


Sr(HS04)2 

SrS 

SrS4.6H20 

SrS03 

Sr(CNS)2.3H20. 
SrC4H4O0.4H2O. 
SrS203.5H20... 

S8 

S8 

S8 


s8... 
s8... 

S,Cla. 

SC12. 

SC14. . 


80,1.. 
SF6... 

s2oa4. 


so2 

SA 

so3 

(SOa)2 

s2o7 

s2oa 

SACI4 

H2S04 

H2S04.H20.. 
H£04.2H,0. 

H2S207 

S02C12 

S02F2 


SOBr, 


Molec- 
ular 
Weight. 


230.83 
163.93 
183.70 


281 
119 
324 
167 
257 
307 
289 
256 
256 
256 
256 
256 
256 
135 
103 
173 
223 
407 
146 


Specific 

Gravity. 

Water=  1. 

Air- 1  (A). 


- 1  (D). 


4.23 
3.91 
3.71-3.97 


.79 
.70 
.01 
.70 
.84 
.73 
.85 
.56 
.56 
.56 
.56 
56 
56 
06 
.99 
.91 
.98 
.21 
.07 

221.98 


3.7216° 


64 

112 

80 

160 
176 
215. 
253 
98 
116 
134 
178, 
134, 
102. 


223.91 


1.9661!-8 
2.17817° 
1.9556°° 
2.046 


Melting 

Point, 

°C. 


1529 


decomp. 


decomp. 
3H2O,100° 


1.92 
1.958 

2.05-2.07°° 
1.7094 J 
1.62212° 


2.63552°° 


5.03 
3861°°°  D. 
1.656°° 
2.2639  D. 
1.43368°° 


2.75  D. 
1.972°° 
1.040 


1.819183 


1.8342V 
78817° 
1.665°° 


1.66738V 


2.61°° 


4HA1000 
>120° 

t 


119.25° 

114.5° 

-80° 

-78° 

-30° 

-46° 

decomp. 

-55° 

decomp. 

-76.1° 

decomp. 

14.8° 

50° 
0° 

39° 
57° 

10.46° 
8.53° 

38.9° 
35° 


-  120° 


Decomposes  at  wh.  ht.    f  Decomposes  at  160°-170  .    t  Ignition  point  255° 
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Boiling 

Point, 

°C. 


444.6° 
444.6° 
444.6° 
444.6° 
444.6° 
444.6° 
138° 
^59° 

§ 

54°  H 


-62° 


-10° 


46.2° 


decomp. 

150° 

sublimes 

** 

210°-338° 
170°-190° 
decomposes 
69.15° 
52° 


insoluble 
insoluble 
O.OIU1^ 

decomposes 

sol.  and  dec. 

soluble 

0.0033 

v.  soluble 

0.112»° 

2513° 

insoluble 

insoluble 

soluble 

insoluble 

insoluble 

insoluble 

decomposes 


Solubility  in  ioo  Parts. 


Cold 
Water. 


0.0104100° 


0.75585°.. 

57l00P 

insoluble 


insoluble 
insoluble 
decomposes 


decomposes 
decomposes 


s.  soluble 
decomposes 

7979  cc.00 

decomposes 

decomposes 

decomposes 
decomposes 


decomposes 

00 


decomposes 
decomposes 

1090o 


Hot 
Water. 


insol.  HN03;sol.hotHCl 


insol.   dil.    H2SO«,    al. 
s.  sol.  acids 

1470°  cone.  H^ 

soluble  alcohol 

soluble  alcohol 

v.  soluble  H^Og 

v.  soluble  alcohol 


insoluble  alcohol .... 

partly  sol.  CS2 

insoluble  CS2 

insol.  NaCl 

insol.  CS2. 

sol.  CS2I  al.,  CH3C1,  CJH, 

240°,  181.3«5°CS2 

sol.  CS2,  C6H6;  al.,  ether. 


decomposes 
decomposes 


1560  cc** 


decomposes 

decomposes 
decomposes 
decomposes 
decomposes 

00 

00 

00 

decomposes 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


rhombic, 
prisms . . 
rhombic. 


cubical 

reddish  cryst. 
crystals 


s.  sol.  al.jsol.  KOH. 


m 

sol.  al.,  H^O,,  H.CyiA 
decomp.  by  al.,  ether  . . 
sol.  cone.  HjjS04 


sol.  cone.  H^CV 


decomposes  alcohol . . 
decomposes  alcohol . . 
decomposes  alcohol . . 


sol.  glacial  acetic  acid, 
soluble  alkalies 


decomposes    orange  yellow 


Crystalline  Form 
and  Color. 


monocl.  prisms 

monoclinic 

pale  yel.  amor- 
phous 
pale  yellow . . . 
citron  yel.  am. 
yellow  prisms . 
yellow  octahed. 
yel.  red  liquid 

dark  red 

yel.  brown  liq. 

red 

red  yel.  prisms 
crystals 

deep  red  liquid 


bluegreencrys. 

prismatic  crys. 

silky  needles. . 

needles 

liquid 

crystalline. . . . 


prisms. 


crystals . 
liquid . . . 


§  Decomposes  at  20°.    ||  At  018  mm.    **  Decomposes  at  40°.    %  At  40  mm- 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Sulphurous 
oxychloride . 
oxyfluoride . 

Tantalum 


Name. 


bromide 

chloride 

fluoride 

nitride 

oxide  di- 

"     tetr- 

11     pent- 

sulphide 

Tartaric  Acid 

Telluretted  Hydrogen 
Telluric  Acid 


Tellurium . 


P 


bromide  di- . . . 
bromide  tetra-. 
chloride  di- . . . 
"  tetra-. 
iodide  di- 

"      tetra-. . . 

nitrate 

oxide  mon-. . . 

"     di- 


"     tri- 

"     thio- 

sulphite 

Tellurous  Acid  a  . 
"  "    /3  . 

Terbium 

chloride 

oxide 

Thallium 

acetate 

bromide  mono-. 


Formula. 


SOCl2. 
SOF2.. 
Ta.... 


TaBr5 

TaCl6 

TaF5 

Ta3N5 

Ta02 

TaA. ....... 

Ta206 

TaA 

H2.C4H4Oe.  . . . 

H2Te 

H2Te04 

H2Te04.2H20. 
ll2Te04.2Rfi. 

Te 

Te 


TeBr2 

TeBr4 

TeCl2 

TeCl4 

Tel, 

Tel4 

4Te02.N2Ofi.liH20. . 

TeO 

Te02 


Te03 

TeS03 

(Te02)2S03. 
H2Te03. . . . 

H2Te03 

Tb 

TbCl, 

Tb203 

Tl 

T1C2H302... 
TIBr 


Molec- 
ular 
Weight. 


118.99 
86.07 
181.5 


585 
358 
276 
614 
213 
427, 
443 
493 
150 
129 
193 
229 
229 
127 
127 

287 
447 
198 
269 
381. 
635. 
773. 
143. 
159. 

175. 
207. 
399. 
177. 
177. 
159. 
265. 
366. 
204. 
263. 
283. 


Specific 
Gravity. 

Water  =  i. 

Air=i(A). 

H,=  x(D). 


1.67672 
3.0076 
14.49111 


3.68270 
4.9811*0 


'7.6 


1.7549 

4.39  D. 

3  .42518-8° 

3.053 

3.071 

6.015200 

6.27 


4.31V 
6.89  D. 
9.2  D. 


5.890° 
5.0704M-S0 


3.035 
3.071 


4. 35^° 


11.85 


7.54021-7° 


Melting 
Point, 


-110° 
2900° 

240°       ~ 

211.3° 

94° 

burns 

oxidizes 

oxidizes 

infusible 

oxidizes 

decomp. 

-48° 

dec.  160° 

2H2O,130° 

2H2O,130° 

446° 

452° 

280° 
380° 
175° 
214° 


oxidizes 
dull     red- 
ness 
decomp. 
30° 


dec.  40° 


588° 


302° 


450° 


*  Decomposes  at  180°Pi9iti 
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COMPOUNDS 
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i 

0 

£ 

1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 

Boiling 

Point, 

°C. 

Solubility  in  ioo  Parts. 

Crystalline  Form 

Cold 
Water. 

Hot 
Water. 

Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 

and  Color. 

78° 
-30° 

decomposes 
decomposes 
insoluble 

decomposes 
decomposes 

liquid 

decomposes 
insoluble 

soluble  ether,  benzine . . 

insol.  HC1,  HNO3,  H^SO, 
sol.  HF,  fused  alk. 

sol.  abs.  al.,  ether 

sol.  H2S04,  abs.  alcohol . 
sol.  HF. * 

blk.  crystalline 

yellow  crystals 
pale  yel.  prisms 

tetragonal 

yellow  amorph. 
brown  powder. 

dark  gray 

rhomb,  prisms 

320° 
242° 
226° 

insoluble 
insoluble 
insoluble 
insoluble 

insol.a.;sol.  HN03+ HF 

insoluble  acids 

insoluble  acids 

insol.  a.;  sol.  HF 

115°° 

soluble 

insoluble 

19.7«3 

19.70° 

insoluble 

insoluble 

decomposes 

v.  soluble 

decomposes 

decomposes 

insoluble 

s.  soluble 

decomposes 

insoluble 

0.00067 

insoluble 
decomp. 

3431000 

25.615°al.;&ol.  ether... 
soluble  alk. .... 

monocl.  prisms 
gas 

13 

0° 

14 
15 
16 
17 

18 

19 

s.  soluble 
258. 51000 
258. 5W 
insoluble 
insoluble 

insoluble  cold  a.,  alk 

sol.  a.,  alk.;  insol.  al 

sol.  a.,  alk.;  insol.  al 

(sol.  cone.  H£04,KCN, 
]HN03,  aq.  r.,  KOH; 
(      insol.  CS2 

regular  octah. . 

monocl.  prisms 
amorphous  . . . 
rhombohedra  . 
[dies 
steel  gray  nee- 

1390° 
1390° 

339° 
420° 
327° 
414° 

20 

orange  

Si 

decomposed  by  HC1 

sol.  dil.  HC1 

black  crystals . 
yel.  crystalline 

22 

soluble 

insoluble 

decomp. 

23 

black  crystals, 
gray  crystals., 
orthorhombic 

24 

soluble  HI 

f25 

soluble  HNO3 

26 

insoluble 

sol.  HC1,  H^O, 

sol.  acids,  alk 

black  amorph . 
yel.  octahedral 
orthorhomb. 
orange  crystal, 
red  amorphous 

27 

>700° 

28 

insoluble 

insol.  a. ;  sol.  hot  KOH . . 
soluble  H2S04     

29 

* 

30 

31 

s.  soluble 

decomp. 

soluble  acids,  alk 

octahedral  . . . 

32 

33 

34 
35 
36 
37 
38 

needles 

soluble  acids. . . 

orange  amorph. 
bluish  white  . . 
silky  needles. . 
regular 

1280° 

insoluble 
v.  soluble 
0.046620° 

insoluble 

sol.  HNO3,  H^O,. . . . . . 

v.  soluble  alcohol 

0.86968-50 

— 
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Name. 


Formula. 


Molec- 
ular 
Weight. 


Specific 
Gravity. 

Water=i. 

Air=  i  (A). 

H,=  i(D). 


Melting 

Point, 

°C. 


Thallium 

bromide  tri- 

"       di- 

carbonate 

chlorate 

chloride  mono- . 
"        sesqui-  , 
"        tri- 


chloroplatinate  . 

chromate 

cyanide 

dichromate 

ferrocyanide 

fluoride  mono-.  . 

"       tri- 

fluosilicate 

hydroxide  (-ous) 
(-ic).. 

iodide  mono- 

"      sesqui- 

"      tri- 

nitrate  (-ous) 

."    (-ic) 

oxide  (-ous) 

"     (-ic) 

perchlorate 

phosphate 

selenate 

sulphate  (-ous) . . 

"        acid 

"        (-ic).... 

selenide 

sulphide  (-ous) .  . 
"        (-ic).... 

sulphite  (-ous) .  . 

sulphocyanate . . . 
Thorium 


boride . 


TlBr3 

TlBr2 

T12C03 

TICIO3 

T1C1 

T12C13 

TICI3 

T1C13.4H20....... 

Tl2PtCl0 

Tl2Cr04 

T1CN 

Tl2Cr207 

Tl4Fe(CN)0.2H2O . . 

TIF 

TIF3 

Tl2SiF6.2H20 

TIOH 

TIO.OH 

Tl(OH)3 

Til 

T12I3 

T1I3 

T1N03 

THNO^ 

T120 

T1203 

T1C104 

T13P04 

Tl2Se04 

T12S04 

T1HS04 

T12(S04)3.7H20.... 

Tl.Se 

T12S 

T12S3 

T12S03 

T1CNS 

Th 

Th 

ThB4 


443 
363 
468 
287 
239 
514 
310 
328 
815 
524 
230 
624 
1064 
223 
261 
586 
221 
237 
255 
330 
788 
584 
266 
390 
424 
456 
303 
707 
551 
504 
301 
822 
487, 
440 
504 
488, 
262. 
232 
232 
276 


7.06-7.16 
5.0479° 
7.02 
5.9 


decomp. 
272° 


5.7617° 


4.641 


7.07215.50 


5.55 


5.56°° 

4.89 

6.8910° 

7.01918° 

6.77 


8.0 
6.427200 


11.001* 

11.43 

7.515° 


426° 
400°-500° 
25° 
36°-37° 


decomp. 


dec.  100° 
H20,  115< 


431° 


205° 


>870° 

760° 

501° 


>400° 

632° 

115°-120° 

6H2O,200° 

340° 

fusible 

12° 


>1700° 


This  form  is  stable  below  72.8°.       Between  72.8°  and  142.5°  rhombo- 
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Boiling 

Point, 

°C. 


708°-719° 

decomp. 

decomp. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
,16 
17 
18 
,19 

20  80O°-8O6° 
21 

,22. 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34  decomp. 
35' decomp. 
36|. 
37. 
38 
39 
40 


0,  1865° 
0„  875° 
decomp. 


decomp. 
decomp. 


Cold 
Water. 


soluble 

decomp. 

4.02l°°° 

2.8°° 

0.20° 

0.2615° 

v.  soluble 

86.217° 

0.00641°° 

0.03600 

16. 828-50 

insoluble 

0.37»» 

8015° 

insoluble 

v.  soluble 

v.  soluble 

insoluble 

insoluble 

0,00642°° 

insoluble 


10. 6I50 

soluble 

v.  soluble 

insoluble 

1015° 

0.5>5° 

2.8200 

5.426° 


Solubility  in  zoo  Parts. 


Hot 
Water. 


V.  soluble 

decomp. 

27.21»«>o 

57.3iooo 

1.610°° 

1.9100° 


decomp. 
0.05100° 
0.2100J 


3  931010 
v.  soluble 


0.125100° 


588107° 


insoluble 
166.6100° 

0.6710° 
8.580° 
18. 5100 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


v.  soluble  alcohol. . . . 

insol.  al.,  ether 

s.  sol.  HC1;  insol.  al.,NH3 


yellow  needles 
yellow  needles 
monoclinic 


[acids,  alk 

insol.  H.C2H3Oi  ;  s.  sol 


decomp.  by  acids. 


s.  sol.  alcohol .  . 
insol.  coldHCl. 


soluble  alcohol ....  [alk. 
sol.  a.,  NH4  salts;  insol. 

v.  sol.  dil.  acids 

insol.  al.,  KI ;  sol.  aq.  r. . 

s.  sol.  alcohol 

soluble  ether 

insoluble  alcohol 


soluble  alcohol 

soluble  acids;  insol.  alk. 


insol.  al. ;  sol.  NH4  salts, 
insoluble  al.,  ether 


Crystalline  Form 
and  Color. 


regular 

yel.  hexagonal 
hexag.  plates  . 

needles 

pale  orange. . . 

yellow 

tablets..* 

red  crystalline 
yellow  triclinic 
reg.  octahedra 
olive  green. .  . 
reg.  octahedra 
pale  yel.  prisms 
yellow  crystals 
brown  hexag.. 
yellow  regular . 
black  needles  . 
brown  needles, 
rhomb,  prisms* 

crystals 

yellow 

d.violet  hexag. 


needles 

prism,  needles, 
rhomb,  prisms. 


decomposes 

insoluble 

0.037920° 

insoluble 

3.34i°° 

0.31520° 

insoluble 

insoluble 

insoluble 


s.  soluble 
insoluble 
v.  soluble 
0.732403 

insoluble 
insoluble 
insoluble 


soluble  dil.  H^O, 

insoluble  warm  acids. . . 

sol.  a. ;  insol.  alk 

soluble  H^O, 

insoluble  alcohol 

insoluble  alcohol 

(sol.HCl.,H2S04;s.sol. 
{  HNO3,  insol.  alk.... 
sol.  HNOa,  cone.  HC1 . . 


leaflets 

gray  crystals., 
blue  black  tetr. 
black  amorph . 

crystals 

needles 

gray  amorph.. 

crystalline 

prisms 


hedral  crystals  are  formed,  and  above  142.5°  regular  crystals. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
,39 


Name. 


Thorium  boride 

bromide 

carbide 

carbonate 

chloride 

fluoride 

hydroxide 

iodide 

nitrate 

oxalate 

oxide  di- 

"     per- 

platinocyanide .  .  . 

sulphate 

u 

sulphide 

Thulium 

Tin  J 

a 
tt 

Titanic  Acid 

Titanium 

bromide  tetra- .  .  . 

carbonitride 

chloride  di- 

"       tri- 

"        tetra-.... 

fluoride  tri- 

"       tetra- 

iodide  tetra- 

nitrate 

oxalate 

oxide  sesqui- 

"     di- 

"     per- 

sulphate 

Tungsten 

bromide  di- 

"        penta-. . . 


Formula. 


ThB6 

ThBr4 

ThC2 

Th(C03)2 

ThCl4 „. 

ThF4.4H20 

Th(OH)4 

Thl4 

Th(N03)4.12H20.. 

Th(C204)2 

Th02... 

ThA 

Th(Pt(CN)4)2.16H20 

Th(S04)2 

Th(S04)2.9H20... 

ThS2 

Tm 

Sn 

Sn 

Sn 

H2Ti08 

Ti 

TiBr4 

Ti8(CN)4 

TiCl2 

TLA 

Tia4 

Ti2F6 

TiF4 

Til4..v 

5Ti02.N206.6H20. 
Ti2(C2O4)3.10H2O  . 

Ti203 

Ti02 

Ti03 

TWSOJ, 

W 

WBr2 

WBr5 


Molec- 
ular 
Weight. 


298 
552 
256, 
352, 
374 
380 
300 
740, 
696, 
418. 
264. 
576. 
1119. 
424, 
586. 
296, 
168. 
119 
119. 
119. 
98 
48, 
367, 
344. 
119 
308, 


189.94 
210.20 
124.10 
555.78 
616.62 
540.36 
144.20 
80.10 

96.10 
384.41 
184.0 
343.84 
583.60 


Specific 
Gravity. 
Water  =  i. 

Air  =  i  (A). 
H.- i(D). 


6.415° 

5.62 

8.9618° 


4.59 


4.637i«° 
9.87615° 


2.460 
4.225217° 
2.766lfi° 
6.8 


6.53-6.56 
7. 2984^° 
5. 846615° 

sta.>170° 

232° 

sta.<20° 

4.5017-5° 

2.6 

5.28 

2200° 
39° 

dec.  440° 
-25° 

1.76041 

2.79820-60 

284°-287° 
150° 

oxidizes 
1560° 

3.75-4.25 

18.77 


Melting 

Point, 

°C. 


burns 


820° 
H2O,100°t 


decomp. 
infusible 


9H2O,400° 


2800° 
dec.  400° 
276° 


*  In  vacuo. 


t  Loses  2HP  i 


le 
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Boiling 

Point, 

°C. 


725°* 


2275° 


230° 
white  heat 


136.4° 


>400° 
360° 


333° 


Solubility  in  ioo  Parts. 


Cold 
Water. 


insoluble 

soluble 

decomposes 

insoluble 

v.  soluble 

insoluble 

insoluble 

soluble 

v.  soluble 

insoluble 

insoluble 

insoluble 

s.  soluble 

0.740° 

0.97°° 

insoluble 

insoluble 

insoluble 

insoluble 


soluble 

6.76550 

9.4155° 

insoluble 

insoluble 

insoluble 

insoluble 


insoluble 

insoluble 

decomposes 

insoluble 

decomposes 

soluble 

decomposes 

soluble 

decomposes 

v.  soluble 

soluble 

soluble 


insoluble 


insoluble 
insoluble 
decomposes 
decomposes 


Hot 
Water. 


insoluble 
decomp. 


insoluble 
decomp. 


insoluble 


soluble 


insoluble 
insoluble 


sol.  HN08  cone.  HC1  . . 


[Na^CO, 

insol.  COjjaq.;  sol.  cone. 

sol.  KC1,  al.,  ether 

insoluble  HF 

soluble  a. ;  insol.  alk 


v.  soluble  alcohol 

sol.  hot  (NH<)2C204  aq. 
sol.  hotHjSO, 


s.  sol.  a.;  sol.  hot.aq.  r  . 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


violet  amorph. 
crystals 


needles 

crystalline 

gelatinous .... 


yel.    green  or- 

[thorhombic 

monoclinic 


f  sol.  HC1,  H2S04,  dil. 
]  HNO3,  aq.  r.,  hot 
I     KOH 

insol.  al.;  sol.  a.,  alk. 
soluble  acids 


insol.  a.,sol.HN03+  HF 
insol.  CS2,  ether,  CHC13. 
v.  sol.  al. ;  insol.  ether ; 

sol.  HC1 
sol.  dil.  HC1 

[H.SO, 

insol.    ether;   sol.  cone. 


insoluble  alcohol,  ether. 

soluble  Hfi04,  HF 

sol.  cone.  HjSO*,  alk .  . . 

soluble  acids 

sol.  dil.  a. ;  insol.  al.  ether 
sol.HN03,aq.r.,conc.  hot 

[KOH 

soLcaustic  alkalies 


Crystalline  Form 
and  Color. 


plates. . 
regular. 


rhombic 

white  tetrag. 
gray 


d.  gray  amorp. 
orange  cryst.  . 
reddish  octah. 

black 

dark  violet  . . . 


purple  red 

reddish  octah.. 


yellow  prisms, 
black  amorph . 
white  to  black 
tetrag  or  rhom . 

yellow 

green  crystals, 
gray  to  black. . 
bluish  black. . . 
vio.-br.   need. 


J  For  salts  of  Tin  see  "  Stannic  "  and  "  Stannous." 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 


Name. 


Tungsten  carbide  . . . 

chloride  di- 

"        tetra- 

"        penta- 

"       hexa- 

dioxydibromide  . . . 

dioxydichloride 

iodide 

oxide  di-  (brown) . . 
"     tri- 

oxytetrabromide  .  . 

oxy tetrachloride. . . 

phosphide 


sulphide  di-. . 

tri-. . 

Tungstic  Acid. 


meta 


Uranic  Acid. 


Uranium 

bromide  tri- 

tetra-... 

carbide 

chloride  tri- 

"        tetra-. . . . 

"        penta-... 

fluoride  tetra-. . . . 

hexa- 


iodide  tetra- . 
oxide  di-. . . . 


(-oso,  -ic) . 
tri- 


"     per- 

sulphate  (-ous) . 

sulphide  di-. . . . 

"        sesqui- 

Uranyl  acetate . . 


Formula. 


W2C... 
WC12. . . 
WCl4... 
WC15... 
WCle... 
W02Br2 


WI2. . . 
W02... 

wo3... 

WOBr4. 

woa4. 

W2P... 


WP. 


WP, 


ws2. . . . 
ws,.... 

H2W04. . 
H2W4013. 
H2U04.. 


U... 
UBr8. 
UBr4. 
U2C3. 

ua3. 

UC14. 
UC15. 
UF4.. 
UF6.. 


UI4 

uo2 

u3o8 

uoa 

U04.2H20 

U(S04)2.4H20 

US2 

UA 

U02(C2H802)2.2H20 


Molec- 
ular 
Weight. 


380.0 

254.92 

325.84 

361.30 

396.76 

375.84 

286.92 

437.84 

216.00 

232.00 

519.68 

341.84 

399.04 

215.04 

246.08 

248.12 
280.21 
250.02 
946.02 
304.52 

238.5 

478.26 

558.18 

513.0 

344.88 

380.34 

415.80 

314.50 

352.5 

746.18 
270.50 
843.50 
286.50 
338.53 
502.70 
302.64 
573.21 
424.58 


Specific 

Gravity. 

Water  =  i. 

Air=i(A). 
H,=  i(D). 


16. 061*0 


Melting 
Point, 
°C. 


13.3350°D. 


6. 9*8° 
12.11 
7.16 


5.207 


8.5 


5.8 


7.510° 


5.93^° 
18.685V 


4.838  V 
11.2818° 


4.6820-70 

5.616° 
10.95 
7.31 
5.02-5.26 


decomp. 
248° 
275° 
red  heat 
266° 


red  heat 

277° 
208°-210° 


decomp. 


iH2O,100° 


H2O,250°- 

300° 
800° 


dec.  120° 

1000° 

69.5  (2  atm.) 

500° 
2176° 
decomp. 
decomp. 


4H2O,300° 
>1100° 
burns 
2H20,275° 


*  Burns  at  150°-170°. 


f  Very  volatile. 
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Boiling 

Point, 

°C. 


275.6° 
346.7° 
6  decomposes 


327° 
227.5° 


red  heat 


oxidizes 


Solubility  in  ioo  Parts. 


Cold 
Water. 


insoluble 
decomposes 
decomposes 
decomposes 


soluble 


insoluble 
insoluble 
decomposes 


insoluble 


insoluble 


s.  soluble 
insoluble 
soluble 
insoluble 

insoluble 
soluble 
soluble 
decomp. 
v.  soluble 
v.  soluble 
sol.  and  dec. 
insoluble 
soluble 

soluble 
insoluble 


hygroscopic 
decomposes 
decomposes 


soluble 


Hot 
Water. 


s.  sol.  HC1,  H^SO,;  sol. 
[HN08 


dec.  60° 
decomp. 


insoluble 


soluble 
s.  soluble 


insoluble 


decomp. 


decomp. 


insoluble 


decomp. 


Alcohol  (al.),  Adds  (a.), 
Alkalies  (alk.),  etc. 


s.  soluble  CS2 

v.  soluble  CS2,  POCI3. . 


sol.  alk.  andNH4OH.. 


soluble  cone.  KOH,  a . 
insol.  a. ;  sol.  alk 


soluble  CS2 

insol.  a. ;  sol.  fused  Na? 

C08+NaN08 
insol.  alk.,  HC1;  sol. 

HNO3  +HF 
insol.  al.,  ether;  sol. 

HNO3+HF 
oxidized  by  HN08 
sol.  alk.  sulphides,  alk. . 
sol.  alkalies 


sol.  a.,  alk.  carbonates; 

insol.  alk. 
sol.  a.  insol.  alk 


soluble  acids. 


soluble  NH4C1. 


insol.  dil.  a.  sol.  cone.  a. 
sol.  CCU,  CHC1*;  insol 
CS, 


sol.  HNO3,  cone.  HaSC^ 
sol.  HNO3,  cone.  HaSC^ 


decomp.  by  HC1. . . 
soluble  dil.  acids .  . 

sol.  cone.  HC1 

s.sol.HCl  ;sol.conc.HNOj 
soluble  alcohol .  ;^d 


Crystalline  Form 
and  Color. 


gray  amorph. . 
gray  crystals. . 
black  needles  . 
steel-blue  reg. . 
red  prismsj^. . 
yellow  tablets. 

greenish 

brown  rhombic 
yellow  rhombic 
black  needles  . % 
red  needles . . . 
dark  gray  pris  r. 

gray  prisms... 

black  crystals. 

dark  gray  crys. 
black  powder . 

yellow 

yellow  octahed. 
yellow  powder. 

white  crystals, 
d.  brown  need, 
black  leaflets  . 
crystalline. . . . 
brownish  red  . 
dark  green  reg. 
dark  needles .  . 
green  powder . 
yel.  monocl. 

black  needles, 
black  octahed. 
olive  gr.  pow. . 
yellow  powder 
yellow  crystals 
green  monocl. 
gray'hbl.quad. 

gray  black 

yellow  monocl. 


%  Volatile  at  red  heat. 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

38 

39 
40 


Name 


Uranyl  [ate 
ammonium  carbon- 
chloride 

nitrate 

phosphate ....  [ate 
potassium    carbon 
sodium  carbonate 

sulphate 

sulphide 

Vanadic  Acid  meta- 
"      pyro- 

Vanadiumi 

bromide^  tri- , 

carbide 

chloride  di- 

tri- 

"       tetra- 

fluoride  tri- 


U02C08.2(NH4)2C08 

U02C12 

U02(N03)2.6H20.... 
U02(HP04)2.4H20.. 
U02C03.2K2C03.... 
U02C03.2Na2C03.  . . 

U02S04.3H20 

U02S 

HV03 

H4V207 

V 

VBr, 


tetra-  . 


penta-. 

oxide  di- 

"     tri- 

"     tetr- 


"     pent- 

oxydibromide 

oxy  tri  bromide 

oxymonochloride .  . 
didioxymonochlo- 
oxydichloride .  [ride 
oxytrichloride. . . 
silicide 


sulphide  di- . 
tri-. 


sulphate. 
Xenon . 


penta-. 


Ytterbium 
acetate. . 
chloride . 


Formula. 


VC 

VC12 

VC13 

VCl4 

VF, 

VF3.3H20. 
VF4 


VF6 

V202 

V20, 

V204....... 

VA 

VOBr2 

VOBr3 

VOC1 

V202C1 

VOCl2 

VOC1, 

VSi2 

V2Si . 

v2s2 

v2s3 

v2s6 

(VO)2(S04)a. 
Xe 


522.65 
341.42 
502.62 
534.66 
606.90 
542.50 
420.62 
302.57 
100.01 
218.03 

51.0 
290.66 

63.0 
121.92 
157.38 
192.84 
108.0 
162.05 
127.0 


Yb 

Yb(C2H302)8.2H20.. 
YbCl3.6H20 


Molec- 
ular 
Weight 


Specific 
Gravity. 

Water  =  i. 

Air=i(A). 

H,=  i(D). 


3.28016-5° 


6.025** 


5.36 

3.2318° 

3.0018° 

1.8653* 

3.3628,9° 


146 
134 
150 
166 
182 
226 
306 
102 
169 
137 
173 
107 
130 
166 
198 
262 
422 


130.2 


172 
421 
386 


0 
.13 

48 


2.807 


Melting 

Point, 

°C. 


decomp. 

fusible 

60.2° 


2.9749230 

2.176619° 

3.64 

4.87V° 


3.357  V2 


2.9325145° 


2.88133 

1.83617-60 

4.42 


4.2-4.4 
3.7-4.0 
3.0 


63.5  D. 
4.422  A. 


2.09 


.... 


- 


C02, 300° 


dec.  40-50 


1680° 
oxidizes 


oxidizes 
<-18° 
>800° 
3.H2O,130 
dec.  325° 


burns 

infusible 

infusible 

658° 

dec.  180° 

130°-136° 


<-15° 

t 

t   .  . 

oxidizes 

oxidizes 

oxidizes 


-140° 

1800° 

4H2O,100° 

150°-155° 


*  At  100  mm.     Decomposes  at  180°, 
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Boiling 

Point, 

°C. 


2  decomp. 
3118° 


10. 

11. 

12. 

13. 

14. 

15. 

16 154°     [heat 

17  subl.  red 

18 

19. 


111.2° 


127.19° 


-109.1° 


Cold 
Water. 


515° 

32018° 

200 

insoluble 

7.4150 

soluble 
16.6132° 
s.  soluble 
s.  soluble 
s..  soluble 
insoluble 
soluble 


soluble 

soluble 

soluble 

insoluble 

soluble 

soluble 

soluble 

insoluble 

s.  soluble 

insoluble 

O.S200  , 

soluble 

soluble 

insoluble 

insoluble 

decomp. 

v.  soluble 

insoluble 

insoluble 


Solubility  in  100  Parts. 


v.  soluble 
28.4c.c17°. 


Hot 
Water. 


decomp. 
soluble 
v.  soluble 
insoluble 
decomp. 


22.2100° 

soluble 

insoluble 


soluble 


v.  soluble 


insoluble 
soluble 


insoluble 
insoluble 


decomp. 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


soUNHJ.CC^SO^aq 

sol.  alcohol,  ether 

v.  sol.  al.,  ether,  acet . . 

insol.  acetic  acid 

insoluble  alcohol 

insoluble  alcohol 

4  alcohol;  sol.  H^O,.  . . 

sol.  al.,  cone.  HC1 

insol.  al. ;  sol.alk.  /NH3aq. 
insol.  al. ;  sol.  NHgaq . . . 
sol.  HNO3,  HF,  H£04 


sol.  HNO3 

sol.  alcohol,  ether 

sol.  alcohol,  ether 

sol.  alcohol,  ether 

insol.  al.  CHCI3,  CSt.. 

insol.  ab.  alcohol 

sol.  acetone;  s.  sol.  al., 

CHC1, 
sol.  al.,  CHC1,;  insol.  CS2 
soluble  dilute  acids . . 
sol.  HF,  HC1,  hot  cone, 
soluble  a.,  alk...  [H^SO, 
soluble  cone,  a.,  alk. . . . 


v.  soluble  HNO, 

soluble  HNO3 

soluble  dil.  HNO3 

soluble  alcohol 

insol.  al.,  ether,  benzine 
a.;  sol.  HF....[HNOs 
sol.    hot    cone.    E^SO*. 
sol.  alk.  sulphides,  alk. 
sol.  alk.  sulphides,  alk. 
soluble  alcohol 


Crystalline  Form 
and  Color. 


yellow  crystals 
yellow  crystals 
yellow  rhombic 
yellow  rhombic 
yellow  crystals 
yellow  crystals 
yellow  crystals 

brown 

yellow  scales. . 
brown  amorph. 
light  gray  crys. 
gray  b.  amor- 
phous 
apple  gr.  hex. 
pink  tablets  . . 
red  liquid  .... 

green 

rhombohedra.. 
yellow 


light  gray  crys. 
black  crystals . 
blue  crystals. . 
yellow  to  red 
brown  [rhomb. 

red  liquid 

brown  powder 
yellow  cryst. . . 
grassgreen  tab. 
yellow  liquid. . 
metallic  prisms 
silvery  prisms, 
black  plates  . . 
dark  plates . . . 

black 

blue 


6HA  180° 


v.  soluble 
soluble 


v.  soluble 


sol.  ab.  ai. 


Digitized  by  V 


hexag.  plates  . 
I  green  rhom.pr. 


t  Melts  in  electric  arc. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Ytterbium  oxalate 

oxide... 

oxide  hydrated. . 

selenate 

selenite 

sulphate 


Yttrium... 
bromate. 
bromide . 


Name. 


carbonate . 
chloride . . 


fluoride. . . 
hydroxide . 

iodide 

nitrate 


oxalate., 
oxide . . . 
sulphate. 


Zinc 

acetate. 


amide 

arsenate, 
bromate. 

bromide 

carbonate 

chlorate 
chloride . . 
cyanide 
f errocyanide 
fluoride 


hydroxide . 

iodate 

iodide 

nitrate 
|    nitride 


Formula. 


YbatCaO^lOHaO  . 

Yb20, 

Yb203.6H20 

Yb2(Se04)8.8HaO  . . 

Yb^SeOa), 

Yb^SO^......... 

Yb^SOJ^Hp... 

Yt 

Y,(BrO,)„.18H,0.. 

YtBr, 

YtBr3.9H20 

Yt2(COa)3.3H20.... 

YtCl3 

YtCl8.6H20 

2YtF8.H20 

Yt(OH>8 

Ytl3 

Yt(N03)3.4H20.... 
Yt(NOa)3.6H20.... 
Yt2(C20«)3.9H20... 

YtPa 

Yt2(S04)3 

Yt,@0^8H/).... 

Zn 

Zn(C,H302)2 

Zn(C2H302)2.3H20. 

Zn(NH2)2 

Zn3(AsO«)2.8H20  . . 
Zn(BrOa)2.6H20... 

ZnBr2 

ZnC03 

Zn(Cl03)2.6HaO. . . . 

ZnCl2 

Zn(CN)2 

Zn2Fe(CN)fl.3H20.. 
ZnF2 


Zn(OH)2 

ZnClOj^Hp. 

Znl2 

Zn(NOa)2.6H20. 
Zn,N2 


Molec- 
ular 
Weight 


788.16 
392.00 
500.10 
917.73 
715.60 
632.21 
776.34 

89.0 
1287.808 
328.76 
490.90 
412.05 
195.38 
303.48 
310.02 
140.02 
469.76 
347.09 
383.13 
604.14 
226.00 
466.21 
610.34 

65.37 
183.42 
237.47 

97.42 
618.16 
429.31 
225.21 
125.37 
340.39 
136.29 
117.39 
396.69 
103.37 
175.43 

99.39 
451.24 
319.21 
297.49 
224.13 


2.644 
9.175 


3.49 


3.62 

3.286*)'60 

3.80^ 


2.818° 
2.575 


2.682 


Specific 
Gravity. 

Water  =  i. 

Air=  i  (A). 

H,-i(D). 


dec.  900° 


1250° 
780° 


5.3518° 

2.612 

2.558 

7.1421*0 

1.84 

1.72 


3.309**° 
2.566 
4.219V 
4.42-4.45 


2.91V 


4.61212° 
2.53512° 
3.053 


4.696.... 
2.065»^ 


fc>° 


Melting 

Point, 

°C. 


infusible 


160° 
dec.  100° 


decomp. 


decomp. 
decomp. 


dec.  1000° 
8H2O,450° 
419° 
242° 

235°- 257° 
dec.  r.  ht. 


100° 

394° 

C02,  300° 

60° 

262 

decomp. 


734° 

4HaO,100° 

decomp. 


446° 


*  Sublimes  in  vacuo. 


t  Loses  3HjO  at  ljKr. 
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Boiling 

Point, 

°C. 


12HA1000 


918° 


decomp. 
730° 


X 

650° 


Solubility  in  zoo  Parts. 


Cold 
Water. 


624° 
§131° 


0.000583 

insoluble 

insoluble 

decomp. 

insoluble 

44. 2°° 

soluble 

si.  decomp. 

158 

v.  soluble 

v.  soluble 

insoluble 

v.  soluble 

v.  soluble 

insoluble 

insoluble 

v.  soluble 

soluble 

v.  soluble 

0.000137 

insoluble 

1.52 

9.3 

insoluble 


decomp. 
insoluble 
100 
390°° 
0. 00116° 
652°° 
209°° 
insoluble 
insoluble 
soluble 

618° 

0.0004218° 
0.877 
430°° 
324. 5°° 
decomp. 


Hot 
Water. 


soluble 


4.67100° 
s.  soluble 
decomp. 


v.  soluble 


s.  soluble 
4.81<*>° 
insoluble 
44.6100° 

66.6100° 


v.  soluble 
670100° 

insoluble 

00 

616100° 


soluble 
soluble 
insoluble 
1.32 

sio1**0 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


Crystalline  Form 
and  Color. 


s.  soluble  dilute  acids 
soluble  hot  dil.  acids, 
v.  sol.  acids,  KOH  insol. 
[NHaaq. 


v.  sol.  dil.  a.,  hot  KOH 


sol.  al.;  insol.  ether. .  . . 
sol.  al.;  insol.  ether. .  . . 
s.  sol.  COjaq.;  sol 

[(NH4)2C03aq 

sol.  al. ;  insol.  ether . . 

s.  soluble  acids 

insol.  alk. ;  sol.  a.,  NH4C1. 
sol.  al.;  s.  sol.  ether. . 

sol.  cone.  HN03 

v.  sol.  al.,  ether 

s.6ol.  HC1 

sol.  a. ;  insol.  alk 

sol.  sat.  KaSC^aq 

s.  sol.  H2S04 ;  insol.  al. 
sol.  a.,  alk.,  H.C2H302 
2.8250,  166TO°al 


dec.  by  al. ;  insol.  ether 
sol.  HNO„  HaAsO,,  alk. 


v.  sol.  al.,  ether,  NHgaq. 
sol.  a.,  alk.,  NH4  salts. . 

v.  soluble  alcohol 

10012-5  al.,  v.  sol.  ether, 
insol.  al. ;  sol.  alk.,  KCN 
insol.  HC1; sol.  NHgaq.. 
insol.  al. ;  sol.  hot  acids . 

sol.  NHgaq.,  a.,  alk 

sol.  acids,  alkalies 

sol.  HNOa,  NHaaq.,  alk. 
sol.  a.,  (NH4)2CC>3aq.... 
v.  soluble  alcohol 


crystalline. 


gelatinous  . . . 
hexag.  plates 


prisms 

grayish  black . 
hexag.  prisms 


tablets. 


plates 

rhombic  prisms 
gelatinous .... 
gelatinous .... 


prisms 

crystalline. . 


crystalline 


monoclinic. . . 

crystalline 

mono,  laminae. 


amorphous  . . . 
mono,  needles. 

regular 

needles 

rhombohedral. 

[prisms 

octahedral     or 
orthorh.  prisms 


mono,  needles. 


rhombic  prisms 


octahedra. . . 
tetragonal . . . 
gray 


X  Loses  6H20  at  200. 


§  Loses  6HaO  at  105° 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


name. 


Zinc  oxalate 

oxide 

oxide  per- ..... 

oxysulphide... . 

permanganate.. 

phosphate 

u 

acid! 
"        pyro- 

pho8phide 

salicylate 

sulphate 

sulphate 

sulphide 

"       (blende) 

sulphite 

Zirconium 

it 

bromide 

carbide 

chloride 

fluoride , 

hydroxide , 

iodide , 

nitrate , 

oxalate 

oxide  di- 

it  u 

"     per-'..!].!! 

oxybromide 

oxychloride 

oxyiodide , 

oxyiodide 

sulphate 


Formula. 


ZnC204.2H20 

ZnO 

Zn02 

ZnO.ZnS 

ZnMn04.6H20 

Zn3(P04)2 

Zni<P04)t.4H1p  . . . . 
Zn3(P04)3.8HaO.... 
ZnH4P208.2HaO.... 

Zn^O, 

ZntP, 

Zn(C7H603)2.3H20.. 

ZnSO, 

ZnS04.7HaO 

ZnS04.6HaO 

ZnS 

ZnS 

2ZnS03.5H20 

Zr 

Zr 

ZrBr4 

ZrC2 

ZrCl4 

ZrF4 

Zr(OH)4 

Zrl4 

Zr(N08)4.5H20 

Zt(P20^2Zt(OH)4  . 

Zr02 

Zr02 

Zr03 

ZrOBr2.3H20 

ZrOa2.8Hp 

ZrI(OH)3.3H20 

ZrI20.8H20 

ZKSOJ^Hp 


Molec- 
ular 
Weight. 


189, 
81, 
97 

178, 

292. 

386. 

458. 

530. 

295. 

304. 

258. 

393. 

161. 

287. 

269. 

97. 

97. 
380, 

90. 

90. 
410. 
114. 
232, 
166. 
158. 
598. 
428. 
583. 
122. 
122. 
138. 
320. 
321. 
322. 
504. 
354. 


Specific 

Gravity. 

Water  =  x. 


H,= 


*2.58217*° 
5.78 


3.9981*0 

2.76-2.85 

3.109tf° 


4.5513° 


3.6235*5° 
1.96611*2° 

2.07 
3.98 
4.03-4.07 


4.15 
6. 40*8° 


4.43331*. 
3.25 


5 
5.75*5° 


Melting 

Point, 

°C. 


5H2O,100° 
red  heat 


dec.  600° 
50°  f 


1049° 
1049° 


1500° 
2350° 


2HA550? 


dec.  1009 
decomp. 
2500° 
2500° 


decomp. 


*  Anhydrous. 


t  Loses  7HaO  at  280°;  dec.  at  600°. 


Digitized 


by  Google 
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Boiling 

Point. 

°C. 


1 

2 

3. 

4. 

5. 

6. 

7 

8 

9 
10 
11 
12 
13 
14 


0.00079180 

0.001 

insoluble 


v.  soluble 
insoluble 
insoluble 
insoluble 
decomp. 
nsoluble 
insoluble 
5200 

43. 02°° 
115.20° 


15 

16subl.  1180° 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


subl.  1180° 


400° 
white  heat 


Solubility  in  ioo  Parts 


Cold 
Water. 


0.00069 

0.000065 

0.16 

insoluble 

insoluble 

decompose 


soluble 

1.388 

0.02 

soluble 

soluble 

insoluble 

insoluble 

insoluble 


soluble 
soluble 
v.  soluble 
v.  soluble 
soluble 


Hot 
Water. 


v.  soluble 


95.03100° 
633.59100° 


insoluble 
insoluble 
decomp. 
insoluble 
insoluble 


decomposes 
decomp. 
nsoluble 
soluble 
decomp. 


decomp. 


v.  soluble 

14639.5° 


Alcohol  (al.),  Acids  (a.), 
Alkalies  (alk.),  etc. 


sol.  acids,  alk 

sol  acids  alk.,  NH,C1  . . 

decomp.  by  acids 

soluble  HC1 

decomp.  al.,  acids 

[salts 

v.  sol.  a.,  NH3aq.,  NH4 
soluble  alkalies 


yel.  hexag.  or 
[amorphous 

yellow 

dark  blue  crys. 


sol.  a.,  alk.,  NHaaq . 

sol.  dil.  acids 

soluble  alcohol 

s.  soluble  alcohol.  . . 
s.  soluble  alcohol . . . 


octahedrons 
needles 


v.  sol.  a. ;  insol.H.C2H302 
soluble  acids. .  .[NH3aq. 
insol.  al.;  sol.  Hj$Oit 
s.  soluble  acids,  sol.  HF . 
soluble  hot  acids,  HF .  . 


soluble  dilute  HF 

soluble  alcohol 

soluble  HF 

sol.  a.;  insol.  alk.,  al 

sol.  a.,  ether;  s.  sol.  CS2. 

[insol.  NHaaq 

sol.     (NH4)2C204,    HC1; 
sol.  cone.  HjSO^  HF. . . 


insol.  cold  dil.  U^G4. . . 
soluble  alcohol 


v.  sol.  ether 

sol.  HjjSC^;  insol.  al.. 


Crystalline  Form 
and  Color. 


prisms 

rhombic  plates 
triclinic 


rhomb,  prisms 

or  monoclinic 

mono,  or  tetra. 

t 

gray  crystals. . 


black  amorph. 
gray  crystals . . 
crys.  powder. . 


hexagonal .... 
gelatinous .... 
red  br.  crystals 


amorphous 

quad,  prisms  or 
[hexag. 

needles 

needles.. ..... 

amorphous  . . . 
needles.. ..... 

crystalline. . . . 


%  Yellow  regular  tetrahedral  or  hexagonal  rhombohedral. 


Digitized 


by  Google 


XXX.  — PHYSICAL  CONSTANTS 

MOLECULAR  WEIGHT,  SPECIFIC  GRAVITY,  SOLUBILITY,  MELTING 

By 


Name. 


1  Abietic  acid 

2  Acenaphthen.  . . . 

3  Acetal 

4  "      (K.) 

5  Acet-aldehyde 

6  "  (K.)... 

7  aldoxine 

8  amide 

9  anilid 

10  Acetic  acid 

11  "       "     (K.).. 

12  "     anhydride 


Formula. 


Molecu- 
lar 
Weight. 


C2oH8002 

C10Hfl(CH2)2.  . .  . 

cHadKoc^), 

CH3CH(OC2H6)2 

CH8CHO 

CH3CHO 

CH3CHNO 

CH3CONH2.... 
CHsCONH.CflH6 

CH8.C02H 

CH8.C02H 

(CH3CO)20.... 


302. 

154 

118. 

118. 
44, 
44. 
58. 
59. 

135. 
60 
60 

102 


Specific 
Gravity. 

Water  —  x. 

Air-i(A). 


1.0687M 

0.8314Y 

0.82411 

0.787614 

0.79-0.795 

0.9645V 

1.139 

1.2105* 

1.0515" 

1.048-1.049 

1.07991* 


This  table  has  been  compiled  by  E.  Emmet  Reid,  formerly  Professor  of 
Chemistry  Baylor  Univ.,  Texas,  now  Johnson  Scholar  Johns  Hopkins  Univ. 

Most  of  the  older  data  have  been  taken  from  standard  works  of  reference. 
Many  of  these  figures  have  been  verified  by  reference  to  the  original  publica- 
tions. The  current  journals  have  been  thoroughly  searched  for  the  more 
recent  data. 

Nine  specific  gravities  of  solids  and  103  approximate  solubilities  have  been 
determined  by  the  author. 

The  constants  given  in  the  lines  preceded  by  the  letter  K.  were  determined 
for  the  Chemical  Annual  by  C.  A.  F.  Kahlbaum.  In  a  few  cases  blanks 
in  these  have  been  filled  in  from  the  literature.  Such  data  are  enclosed  in 
parenthesis. 

The  boiling  points  were  determined  by  him  under  the  following  conditions: 

1.  The  distilling  flask  was  of  such  a  size  that  it  was  about  half  filled  with 
the  substance  being  investigated.  Whenever  possible  a  metallic  vessel  was 
used,  on  account  of  the  well-known  tendency  to  superheating  in  glass  vessels, 
especially  with  low-boiling  liquids,  such  as  aldehyde,  pentane,  acetone,  methyl 
alcohol,  etc.  Ether,  for  example,  boils  in  glass  vessels  as  high  as  50°.  When- 
ever glass  vessels  were  used  a  piece  of  asbestos  paper  having  a  circular  hole 
of  £-$  the  diameter  of  the  distilling  flask,  according  to  the  boiling  point  of 
the  substance  investigated,  was  placed  under  the  flask. 

2.  Heat  was  supplied  by  a  pointed  non-luminous  flame  without  wire 
gauze.  The  size  of  the  flame  was  regulated  at  the  beginning  of  the  experi- 
ment so  that  two  drops  of  the  distillate  were  produced  per  second.    This 
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i 
i 

9 

Solubility  in  xoo  c.c. 

Melting 
PoinV^C. 
C.  «=  Cor- 
rected. 

Boiling 
PoinCHJ. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

insoluble 

v.  soluble 
3.220 

00 
00 

00       * 
00 
00 

25. 020 
46. 7K 

00 
00 
00 

v.  soluble 

182° 
95° 

leaf,  or  monc. 

229.5°  C. 

102.91° 

102-4° 

20.8° 

20.5-24° 

114-5° 

222°  C. 

305°  C. 

118.1°  C. 

117-8° 

137.9°  C. 

rhombic/al. . 

5.2M 
5.5 

oo 

00 
00 

97. 520 
0.5425 

00 
00 

decomp.  sol 

00 
00 
00 
00 
00 

v.  soluble 
soluble 

00 
00 
00 

-124.6° 
abt.  -120° 
47°  or  13° 
82° 

114.25°  C. 
16.7° 

hexagonal . . . 
rhomb,  lf/w. 

colorless 

rate  of  distillation  was  maintained  during  the  entire  experiment.  The 
distillation  was  discontinued  when  90  to  93%  of  the  liquid  had  been  distilled 
off.  The  temperature  was  observed  as  soon  as  the  first  drops  of  the  dis- 
tillate fell  from  the  condenser. 

3.  All  boiling  points  refer  to  an  atmospheric  pressure  of  760  mm.  When 
the  atmospheric  pressure  was  abnormal,  thermometers  with  movable  scales 
were  employed,  water  (B.  P.  100°),  aniline  (B.  P.  184°)  and  quinoline  (B.  P. 
238°)  being  used  as  standard  substances. 

4.  The  boiling  points  given  are  the  limits  between  which  the  greater 
part  of  the  liquid  distilled. 

Abbreviations 

The  following  abbreviations  have  been  used  in  the  table:  abs.  =  absolute; 
acet.  =  acetone;  al.  =  alcohol;  amor.  =  amorphous;  anhy.  =  anhydrous; 
at.  =  atmosphere;  bz.  =  benzene;  chlo.  =  chloroform;  cryst.  =  crystalline; 
dec.  =  decomposes;  et.  =  ether;  exp.  =  explodes;  hexag.  =  hexagonal;  insol. 
=  insoluble;  leaf.  =  leaflets;  lig.  =  ligroene;  acet.  =  acetone;  mod.  =  moder- 
ately; moncl.  =  monoclinic;  need.  =  needles;  pris.  =  prisms;  quad.  =  quad- 
ratic; s.  =*  slightly;  sol.  =  soluble;  subl.  =  sublimes;  tab.  =  tablets;  triclinic 
w.  indicates  that  crystals  separating  from  a  water  solution  are  triclinic  in 
form;  v.  =  very;  w.  =  water;  yel.  =  yellow;  265°100  indicates  that  the  sub- 
stance boils  at  265°  under  a  pressure  of  100  mm.;  a  small  figure  to  the  right 
of  a  number  denoting  solubility  signifies  the  temperature;  oo  =  infinitely 
soluble  or  soluble  in  all  proportions;  >=  greater  than;  <=  less  than. 
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Formula. 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water  =  i. 

Air  =  i(A). 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Acetic  anhydride(K.)  .  . . 

Aceto-acetanilid  (K.) 

Aceto-acetic  acid 

"  ether 

"    (K.)... 

Acetol 

Acetone 

"      (K.) 

Aceto-phenone 

(K.) 

Acetoxime 

Acet-o-toluid 

Acetyl-acetone 

bromide 

chloride /. . . . 

Acetylene .' 

dicarbonic  acid 

tetrabromide  (K.)  .... 

tetrachloride  (K.)  .... 
Acetyl  fluoride 

iodide 

methyl-hexyl  ketone  (K) 

peroxide 

propyl  alcohol 

rosaniline 


(CH3CO)20 

CH3.CO.CHa.CONHC6H6. 

CI^CO.CH^OaH 

CH3CO.CH2.C02C2H5.... 
CH3CO.CH2CX)aCH6.  ... 
CH3CO.CH2OH    


urea 

Aconic  acid . . 
Aconitic  acid. 


Acridine 

Acrolein 

Acrylic  acid 

Adipic  acid ........ 

Aldehyde  ammonia. . 
benzoic  acid  (o.). . 

"     (m.). 

"     (p.). 

Aldehydine 

Aldol 

Alizarine 


CH3COCH3 

CH3CO.C6H6 

CH3CO.C6H5 

(CH^CcNOH 

CH3CONHC5H4.CH3 

CH3COCH2COCH3 

CH3COBr      

CH3COCl 

H2C:C: 

C02H.C:C.C02H+2H20 

CHBr2.CHBr2.... 

CHC^.CHCl., 

CH3COF 

CH3COI 

CH3CO.CH2CO.CflH13.... 

(CH8CO)202 

CH3CO.(CH2)2CH2OH... 

C20H18(C2H3O)N3 

NH2.CO.NHC2H30 

C6H404.. 

C3H3(CO*2H)3 

CeH4<  N  >CaH4. 

CH2:CH.CHO.... 

CH2:CH.CX)2H 

C02H.(CH2)4.C02H 

CH3.CH(OH).NH2 

C02H.C6H4CHO 

C02H.C6H4CHO 

C02H.C6H4CHO 

2,5CH8.CaH3N.C2H5 

CH3.CH(.OH)CH2COH.  . 
CaH4(CO)2CflH2(OH)2.... 


102.05 

117.13 

102.05 

130.08 

130.08 

74.05 

58.05 

58.05 

120.06 

120.06 

73.10 

149.13 

100.06 

122.99 

78.48 

26.02 

150.05 

345.86 

167.82 

62.03 

170.00 

170.14 

118.05 

102.08 

343.29 

102.13 

128.03 

174.05 

179.11 

56.03 

72.03 
146.08 

61.10 
150.05 
150.05 
150.05 
121.13 

21.06 
240.06 


1.0775M 


1.0282? 
1.024H 


0.7970  V5 
0.788-0. 790 
1.0329** 
l7028» 
0.8868V 

16815. . . 
0.98715 


..1051V 


2.97H 

1.582H 

1.0369° 

1.9817 

0.907% 


1.0159° 


0.84 
1.0621V 


1.404. 


0.9184" 
1.109418 
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Solubility  in  100  ex. 


Water  (w.).    Alcohol  (al.).   Ether  (et.) 


Melting 
PoinC^C. 
C- Cor- 
rected. 


Boiling 
PointT^. 
C. -Cor- 
rected. 


Crystalline 

form 
and  Color. 


llsol.  dec 

2  v.  s.  sol. 

3  oo 

4  s.  soluble 

5  s.  soluble 

6  oo 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


oo 

00 

insoluble 
v.  s.  sol. 
v.  soluble 
0.8619 
12.5       * 
decomp. 
decomp. 
O.USg.12 
v.  soluble 
insoluble 
insoluble 
5  c.c. 
decomp. 
v.  s.  sol. 
si.  soluble 

oo 

insoluble 
v.  sol.  hot 
17. 618 
18 

s.  soluble 

40 

oo 
1.4»5 

v.  soluble 
v.  soluble 


00 

soluble 


00 

oo 


00 

soluble 

00 
00 
00 
00 


00 
00 

soluble 
soluble 
v.  soluble 
8.08 

00 

decomp. 
decomp. 
600  c.c.18 
v.  soluble 
soluble 

oo 
reacts 
decomp. 

oo 

dec.  NaOH 
v.  soluble 
soluble 

lw;1077 
sol.  CH3OH 
501* 

v.  soluble 

soluble 


00 

00 
soluble 

00 
v.  soluble 


00 
soluble 
soluble 


v.  soluble 

00 

00 

00 
soluble 

00 

00 
v.  soluble 
insolublef 


s.  soluble 
v.  soluble 
soluble 


v.  soluble 
v.  soluble 
v.  soluble 


0.60515 
s.  soluble 
v.  soluble 


sol.  hot 
insoluble 

00 
0.034100 


v.  soluble 
v.  soluble 

00 
v.  soluble* 


s.  soluble 
v.  soluble 
soluble 
v.  soluble 


84.5-5° 


<  -80° 


-94.6° 

-95° 
20.5° 
17-19° 

60° 
110° 


-81.5° 
178-9° 


<-55° 


-6° 
30° 


218-9° 
164° 
191°  dec. 

107° 


8° 
153°  C. 
70-80° 
97.2° 
164-6° 
285° 


289-90° 


137-40° 


decomp. 
181. 5°_ 
177-81° 
147°  dec. 
56.53°  C. 
56-7° 
202°  C. 
199-202° 
135° 
296° 

139o74« 

81° 

50.9°  C. 
-83.6° 


colorless, 
sm.  flat  pris . 


becomes  yel. 


leaflets 
usually  yel. . . 

prisms 

orthorhombic 


239-42°  d. 

145-7° 

10. 5°750 

108° 

234^-7°  dec. 

63°81 

208-9° 


crystalline, 
wh.  -»  yel. . 
colorless. . . 


brown 

wh.  -»  yel. . 
plates 


red. 


dec. 


triclinic/w. 
leaflets. . . . 


>360°  sub 

52  4° 

140° 

265°100 

100° 

dec. 


rhomb,  leaf.. 


sub. 
173-4° 
90-105°'° 
430° 


triclinic  nd. . . 

rhomboh 

moncl.leaf./w 
sm.  needles . . 
needles/w 


thick  syrup., 
red  triclinic. . 


*  Soluble  CS2,  KOH. 


t  Soluble  Chloroform,  CS,. 
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Name. 


Formula. 


Molecu- 
lar 
Weight 


Specific 
Gravity. 

Water —  x. 

Air-i(A). 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Alizarine 

0-carbonic  acid 

Allantoin 

Alloxan 

Allyl  acetate 

acetic  acid 

Allyl  acetone 

alcohol 

"      (K.) 

amine 

aniline 

benzene 

benzoate 

bromide 

butyrate 

chloride 

cinnamate  (K.) 

cyanide 

ether 

formate 

iodide 

isoamyl  ether 

isobutyrate 

isocyanide 

isovaleriate 

mercaptan 

mustard  oil 

oxalate 

phenyl  ether 

phenyl  urea 

pyridine  (a) 

sulphide 

sulphocyanide 

Allylene 

oxide 

Aluminum  ethyl 

methyl 

Amarin 

Amaron 

Amino-acetone 

acetophenone  (p.)  (K.) 


C02H.C8H8(CO)2C8H2... 

C4HaN408 [(OH) 

C4H2N204+lor4H20 

CH3.CO2.C3H., 

CH2:CH.(CH2)aC02H... 

CH3.C0.CH2.C3H6 

CH2:  CH.CH2OH 

CH2:  CH.CH2OH 

CH2:  CH.CH2.NH2 

CaH8.NH.C3H8 

C6Hft.CH:CH.CH8 

CaH8.C02,C3H8 

CH2:CH.CH2Br 

CH3(CH2)2.C02.C8H8 

CH^CKCHjCl 

C6Hft.CH:CH.C02.C3Ha.. 

CH2:CH.CH2CN 

(CH2:  CH.CHa)20 

HC02.C8H5 

CH2:  CH.CH2I 

C8H5.0.C5Hn 

C4H702.C8H8 

C,H8.NC 

CaH902.C8H8 

CH^CH.CH^H 

CH2:  CH.CH2NCS 

C204(C8H8)2..... 

C8H8.OC8H8 

C8H8HN.CO.NHCflH5.... 

C3H6.CaH4N  

(CH2:  CH.CH2)2S 

C3H6.SCN 

CH8.C:CH 

CH8.(C:CH)0 

AKC^ 

AKCH,), \.. 

C21H18N2+iH20 

(C6H8)2(C.N.C)2(C6H5)2... 

NH2CH2.CO.CH8 

NH2.C6H4.CO.CH3 


284 
158 
142 
100 
100 

98 

58 

58 

57 
133 
118. 
162. 
121. 
128. 

76. 
188. 

67. 

98. 

86. 
168. 
128. 
128. 

67. 
142. 

74. 

99. 
170. 
134. 
176. 
119. 
114. 

99. 

40. 

56. 
114. 

72. 
307. 
384 

73 
135 


.06 
.21 
.10 
.06 
.06 
.08 
.05 
.05 
.10 
.13 
.08 
.08 
.00 
.10 
.49 
10 
08 
08 
05 
01 
13 
10 
08 
12 
11 
14 
08 
08 
18 
11 
14 
14 
03 
03 
22 
17 
24 
24 
10 
11 


0.9376° 

0.9843  V 

0.83427 

0.8491*1 

0.854-0.8571* 

0.768815 

0.982" 

0.91431* 

1.05781* 

1.43615 


0.937119 

1.0528* 

0.835115 

0.804618 

0.9322178 

1.8293" 


0.79417 


1.017310 

1.05515 

0.98561* 


0.9595° 
0.88771 
1.05615 
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— 

1 

a 

3 

Solubility  in  xoo  c.c. 

Melting 
PoinC^C. 
C.  =  Cor- 
rected. 

Boiling 
PoinC^C. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

s.  soluble 
0.630  v.s.  h. 
v.  soluble 
s.  soluble 
s.  soluble 
insoluble 

00 

<x> 

00 
V.  8.  SOI. 

mod.  sol. 
v.  v.  s.  sol. 
soluble 

00 

v.  soluble 

s.  soluble 
insol. 

305° 

sub. 
dec. 
170°(?) 
103-407" 
188°  C. 
128-30° 
96.69°C. 
95-7° 
56.5°™ 
208-9° 
176-7°C. 
230°7" 
70-1° 
142° 
46° 

284-6°  dec. 
119°  C. 
94.3° 
83!6°C.7M 
102.5-2. 8c 
120° 
133.5° 
96-106° 
154-5° 
90° 
150.7° 
217° 
191.7°  C. 

red  need .... 
monocl.  pris.. 
triclinic/w . . . 

dec. 

00 

v.  soluble 

<  -18° 

00 
00 

soluble 
soluble 
soluble 

00 
00 
00 

-129° 

yellow  oil. . . . 

insoluble 

soluble 
soluble 
soluble 
v.  soluble 
soluble 

00 

soluble 
soluble 

soluble 

insoluble 
insoluble 

00 

00 

wh. — >yel .... 

s.  soluble 

00 

insoluble 

s.  soluble 

soluble 

v.  s.  soluble 

insoluble 

insoluble 

v.  soluble 
soluble 

v.  soluble 

sol.  bz. 

115.5° 

thick  needles. 

18^-90° 
138.6°7H 
161° 

s.  soluble 
insoluble 

00 

00 

3000  c.c. 

-110° 

-23.5°* 
62-3° 
194° 
130° 

8.  soluble 

0° 
130-l°anhy 
245-6° 
188-9°  dec. 
105.5-6° 

insoluble 
insoluble 
v.  soluble 
v.  s.  sol. 

v.  soluble 
s.  sol.  hot 
soluble 
soluble 

v.  soluble 
s.  soluble 

prisms 

sm.  need  ./ace 
need.or  tab/al 

subl. 

soluble 

yel.  flat  pris. . 

*  Liquefies  at  3  to  4  atmospheres  pressure. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Kama. 


Amino- 

anthraquinone 

azo-benzene  (p.) 

azo-naphthaline 

benzaldehyde  (o.) .  .  .  . 

benzamide  (o.) 

(m.) 

(P.). 

benzene-sulphonic  ac.o. 

".        .(m.) 

benzoic  acid  (o.) 

"     (m.) 

.   "      .    "  >•) 

cinnamic  acid  (o.) .  .  . . 

"     (m.).... 

"     (p.)-.-. 

diphenyl  (o.) 

"     (p-) 

ethyl-benzene  (o.) .  .  . . 

(m.).... 

(p.)..-- 

j8-naphthol  (1) 

phenol  (o.) 

"       (m.) 

"       (p.) 

quinoline  (2) 


(4). 


salicylic  acid  (5). . . 

thiophene 

triphenyl-methane. 

Ammelid . 

Ammelin 

Amygdaline 

Amygdalinic  acid .... 

Amyl  acetate 

alcohol  (n.) 

"        (act.) 

"        (sec.) 

"        (tert.) 

amine 


Formula. 


C14H902NH2 

NH2.C6H4.N2.C6H6 

C10H7.N2.C10H6NH2 

C6H4.CHO.NH2 

NH2.CflH4.CONH2 

NH2.CflH4.CONH2 

NH2.C6H4.GONH2  .... 
NH2.C6H4.S03H  +  iH20  . 
NH2.C6H4.S03H+liH20. 

NH2.C6H4.C02H 

NHt.C,H«.C01H 

NH8.CflH4.00,H 

XH..TCflTIvC3H?COgH.... 

XH.X^.C.H.COaH 

Mi;CgH,AH3COHH.... 

cwwni, 

C^AH^KH, 

C,Hfi.CflH4.NH3 

dW^.NH, 

C,HaAH4.NFia 

NHs.C10Hfi+OH 

NH^H^OH 

NH^CJI^OII 

NH,CQH4X>H 

CBHBN.NH 


C,HiN.NHI+H/) 

KHPQA<OB}0D^H. . . . 

NHAHJS 

(CeII^C:H.CflHiXH2 

Cj,HBNeOs 

CWJO 

a.jH^NO^-t-SHjO 

^jso"m'-'is 

CH3COa.CfiH4 

CH3(CHa)3.CHX)H 

CHH{aHs)rH.r]i(oH... 

(  3H7.CH(OH)rCH^  ..... 

(CH,)2.C(OH).C,H5 

CH3(CH,VNH, 


Molecu- 
lar 
Weight 


223.07 
197.21 
297.24 
121.10 
136.14 
136.14 
136.14 
182.17 
200.19 
137.10 
137.10 
137.10 
163.11 
163.11 
163.11 
169.13 
169.13 
121.13 
121.13 
121.13 
159.11 
109.10 
109.10 
109.10 
144.14 

162.16 


153. 

99, 
259. 
255 
127. 
511. 
476. 
130. 

88. 

88. 

88. 

88. 

87. 


Specific 
Gravity. 

Water  =»i. 

Air-x(A). 


1.51044 


0.98322 
0.9896° 
0.975" 


0.874818 
0.816830 
0.816918 
0.8239° 
0.814415 
0.7662'8 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV^C. 
C:=  Cor- 
rected. 


Boiling 
PointT5*. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


v.  sol.  chlo.* 
v.  s.  sol.  hot 


s.  soluble 

mod.  sol. 

s.  soluble 

s.  soluble 

1.515 

1.99» 

0.341 

0.56u 

0.34* 

v.  s.  sol. 

s.  soluble 

s.  soluble 

insoluble 
17  s.  soluble 
18. 
19 
20 
21 
22 
23 
24 
25 


s.  soluble 
v.  sol.  hot 
mod.  sol. 
v.  v.  sol. 
v.  soluble 
soluble 


v.  sol.  acet. 
v.  soluble 
mod.  sol. 
v.  v.  sol. 
s.  soluble 
soluble 


256° 
127.4° 
173-5° 
39-40° 
108° 
79° 
182.9°  C. 


subl. 
>360° 
dist. 
dec. 


abt.  300° 


soluble 
soluble 
10.  V 
2.2» 
11. 3» 
mod.  sol. 
soluble 
v.  soluble 
soluble 
v.  soluble 


16. 07.... 
1.81fl 
8.21fl 
mod.  sol. 
soluble 
v.  soluble 


v.  soluble 


144-5° 
174° 
186-7° 
158-9°  dec 
180-1° 
175-6°  dec 

49° 

53° 
<  "10° 


subl.  in  vac. 


299° 

302°  C. 
215-6°  C. 
214-5° 
216-6.5°  C 


red  powder . . 
monoclinic. . . 
red  needles  . . 
leaflets 
leaflets/chlo. . 
yel.  moncl. 
bright  yellow 
quad,  prisms, 
triclinic  pris  . 
trimet.leaflets 
cryst.  warts 
red  yel.  cryst 
yellow  need . . 
lg.  yel.  need. . 
fine  yel.  need. 

leaflets 

glit.  leaf/al.  . 


26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


v.  s.  sol.  hot 

1.7° 

2.620 

1.1° 

v.  v.  s.  sol. 

soluble 

insoluble 
v.  soluble 
sol.  lig. 
insoluble 
0.02 
810,  oo100 
deliq. 
0.1820 
2.7" 


4.5° 

soluble 

4.5° 

v.  soluble 

soluble 

insoluble 
v.  soluble 
sol.  bz. 
insoluble 
insoluble 
0.1110,  9.78 
insoluble 
oo 

00 


sol.  fluoresc 
v.  soluble 
soluble 
s.  soluble 
soluble 

sol.  acet. 


16 

s.  soluble 


soluble 
soluble 


170° 
122-3° 
184°  dec. 
129°  C. 
69-70° 
(anh.  154°) 
dec. 


subl. 


sub.  pt. 


dec. 


insoluble 
soluble 
sol.  acid 
sol.  KOH 
insoluble 
s.  sol. 

00 

oo 


83-4° 


dec. 
214-6° 


thick-75° 


soluble 


-12° 


148° 

137\8° 

129.3°  C. 

118.5°758 

101.81° 

104° 


glit.  leaflets. . 

leaflets 

rhombic, 
pris. /toluene 
leaflets 
lrg.  leaf ./w. .  . 

fine  need./w 

glit.  needles. . 

oil 

pris.  lg.  or  et . 

powder 

needles 

tetra.  pris./w. 
cryst.  mass.  . 


*  Very  soluble  benzene,    digitized  b 
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Name. 


ljAmyl  benzene 

bromide 

3  "         tert.  (K.)..  .. 

4  chloride 

tert.  (K.).. 

cyanide 

ether  (K.) 

formate 

iodide 

isobutyrate 

phthalate(K.)(o.).. 

succinate  (K.) 

valeriate 

Amylene  n 

Amylene 

Amylene  (K.) 

Anethol  (p.) 

Angelic  acid 

Aniline 

(K.) 

Anisalcohol  (p.) 

Anisic  acid  (p.) 

aldehyde  (p.) 

"      (K.)(P.) 

Anisol , 

(K.) 

Anisyl  chloride  (K.)  (p.). 

Anthracene 

carbonic  acid  (*)(9) .  . 

"     (7.)  .  •  . 

Anthramine 

Anthranil 

Anthrapurpurin 

Anthraquinoline 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 

37 
38 
39 
40 


Anthraquinone 

carbonic  acid  (P) 

dicarbonic  acid  (1,  3) 

Anthrol  (m.) 

Antimony  pentamethyl. 


Formula. 


C6H5.C5Hn 

CH8.(CH2)8CH2Br 

CH3.CH2.CBr(CH3)2 

CH3(CH2)3CH2C1 

CH3.CH2CC1(CH3)2 

(C2H6)2CHCN 

(C.Hn)fO 

CH02C5Hu 

CH3.(CH2)3.CH2I.  f 

C4H702.CaHn 

C6H4(C02C6Hn)2 . 

<(CH2)2:(C02.C5H„)2... 

C4H9.C02.C5Hn 

CH3.(CH2)2CH:  CH2 

C2H5.CH:CH.CH3 

(CH3)2C:  CHCH3 

CH3.CH:  CH.C6H4.O.CH3 

C4H7C02H 

C6H5.NH2 

c6h5.nh2: 

CH3O.C6H4.CH2OH 

CH3O.C6H4C02H 

CH3O.C6H4CHO 

CH3O.C6H4.CHO 

C6H5.O.CH3 

CaH5.O.CH3 

CH3O.CflH7.COCl 

C6H4:(CH)2:  CaH4 

C6H4:CHC(C02H):C6H4. 
C6H4 :  (CH2)  2 :  C6H3.C02H 
C6H4:(CH2)2:C6H3.C02H 
C6H4:(CH)2:  CfiH3.NH2. . . 

CaH4:NH.CO 

C14H602(OH)3l:2:7 ! 

,H„N 


CaH4:(CO)2:CaH4 

C6H4:(CO)2:C6H3C02H. 

CiaHR05 

CbH4(CH)2C6H3OH 

Sb(CH3)8 


Molecu- 
lar 
Weight. 


148.13 
151.05 
151.05 
106.54 
106.54 
97.13 
158.18 
116.10 
198.06 
158.15 
306.21 
258.21 
172.16 
70.08 
70.08 
70.08 
148.10 
100  06 
93.10 
93.10 
138.08 
152.06 
136.06 
136.06 
108.06 
108.06 
170.51 
178.08 
222.08 
222.08 
222.08 
193.13 
119.08 
256.06 
229.13 

208.06 

252.06 
280.06 
194.08 
195.32 


Specific 
Gravity. 

Water  =  i. 

Air-i.CA). 


8602" 
2234M 
1941* 
883420 
862ff 
86620 
7745M 
9018° 
5174M 
.8592" 
0191* 
9521* 
.8812° 


.666i* 

9936** 

9539V 

02541* 

0214** 

1129B 

364M.385 

12601* 

120-1.122** 

99881* 

,9925** 


1.147 


1.419-1.438 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV»C. 
C— Cor- 
rected. 


Boiling 
PointT^. 
C-  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


insol.  dec. 


insol.  dec. 
s.  soluble 
insoluble 
s.  soluble 


soluble 
soluble 
oo 
soluble 

oo 

00 
00 

00 

soluble 


00 
00 
00 
00 


thick-75° 


s.  soluble 
insoluble 
insoluble 
s.  soluble 


00 
00 
00 


00 
00 
00 


thick -75° 


v.  s.  sol. 
v.  s.  sol. 
s.  soluble 
3.6072* 
3.221** 
insoluble 
0.04" 
s.  soluble 
s.  soluble 
insoluble 
insoluble 
insol.  dec. 
insoluble 
v.  v.  s.  sol. 


soluble 

00 

soluble 
oo 
soluble 


00 
00 

v.  soluble 

00 
00 


30  insoluble 


40 


insoluble 
v.  v.  s.  sol. 
s.  soluble 
s.  soL  hot 
insoluble 
(0.53620 
(acetone 

v.  v.  s.  sol. 
sol.  acetone 
insoluble 


v.  soluble 

oo 
soluble 
soluble 
soluble 
sol.  dec. 
0.5915 
v.  soluble 
s.  soluble 
soluble 
s.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 

0.0510 

2.370 

V.  8.  SOI. 

v.  soluble 
v.  soluble 


soluble 

00 
00 

soluble 
oo 
soluble 
1.1715 


22.5° 

45.5° 

-5.96° 

-6-5° 

45° 

184.2°  C. 

0° 


s.  soluble 
soluble 
s.  soluble 


s.  soluble* 
v.  soluble 

s.  soluble 

v.  v.  s.  sol. 


-37.8°  C. 

-37.8° 

26-7° 

216. 55°  C. 

206°  dec. 

245° 

280°  abt. 

238° 

18° 

>330° 

170° 

284.65°  C. 

290-2° 
>330° 


v.  soluble 


201°74S 

128.7°™ 

108-11°  de. 

106.60740 

85-9° 

176-7°784 

169-72° 

130.4° 

155. 4°7" 

153-5° 

338-44° 

289-93° 

203.7° 

39-40° 
350741 

37-42° 

235.2o7<0 

185° 

183.7°  C. 

183-4° 

258.8° 

275-80° 

248°  C. 

247-50° 

155-5.6° 

153-5° 


wh.— ►yel . 


colorless  . . 
yellowish. 


yellow 
wh.  — ►  yel. 


leaflets 
monoclinic 


becomes  br'n 
needles 
moncl.  prisms 


usually  yel. . 


360,103-4°° 
dec. 
subl. 
subl. 


210-15  dec. 
462°  C. 
446° 

380°  C. 

subl. 


200°  dec. 
96-100° 


sm.  needles 
moncl.  leaf, 
yel.  need./al. 
yel.  need./al. 
sm. yel  leaf /aL 
yel.  need./al. 

oil 

lg.  or  need./al. 
leaf,  or  tablets 

Itetrag.yel. 
need, 
yel.  pris./al. . 
yel.  needles.  . 
need. or  leaf /a 


*  Slightly  soluble  chloroform;  insoluble  benzene. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Name. 


Antimony  triethyl 

trimethyl 

Antipyrene 

Apple  oil  see  Isoamyl- 

isovaleriate 

Arabin 

Arabinose  (d.) 

(1.) 

Arabite  (d.) 

Arachidic  acid: 

Arbutin 

Arsenic-diethyl 

Asparagine  (1.) 

Atronic  acid 

Atropic  acid 

Aurine 

Azelaic  acid 

Azobenzene 


SbCC^a- 
Sb(CH3>8. . 
CuH12NaO. 


C^jgOg 

OHCH2(CHOH)8CHO. . . 
OHCH2(CHOH)3CHO. . . 
CHgOH.(CHOH)8CH2OH 

C20H40O2 

C13H1607+iH20 

[As^H^ 


C2H8.NH2C02HCONH2 . 
C17H1402 


Azobenzoic  acid  (o.)  •  • 
"  (m.). . 
"     (P.).. 

Azonaphthaline  (aa).. . 

Azophenetol  (o.) 

(P.) 

Azophenol    (o.) 

(m.) 

"         (PO 

Azotoluene  (oo.) 

(mm.) 

(PP.). 

Azozybenzene 

Azoxybenzoic  acid  (o.)  . . 
"     (m.) 
"     (PO. 

Barbituric  acid 

Bebeerine 

Behenic  acid 

Behenolic  acid 


Formula. 


Molecu- 
lar 
Weight 


CH2:C(C6H5).C02H. 

C19H1403 

C02H.(CH2)7.C02H. 
C8H6.N2.C6H5 


(C02H.C6H4)2.N2 

(COaH.CflH4)2.N2+iH20. 

(C02H.CflH4)2.N2+iH20. 

CS.A.NiNAoH, 

(C2H6.O.C6H4)2N2 

(CA.O.CA)^ 

(OHAHJA 

(OH.C6H4)2N2 

(OH.C6H4)2N2 

(CH8CflH4)2N2 

(CH3C6H4)2N2 

(CH3C6H4)2N2 

(C6H6)2:N20 

(C02H.C6H4)2N20 

(C02H.C6H4)2N20 

(C02H.C6H4)2N20 

CO:(NH.CO)2:CH2+2H20 

C18H21N03 

C^H^O, 

CgH^C-CCCHaJnCO^. 


207.32 

165.27 
188.18 


282.15 
150.08 
150.08 
152.10 
312.32 
281.14 
266.16 

132.14 

250.12 

148.06 
290.12 
188.13 
182.16 


270. 
279. 
279. 
282. 
270. 
270. 
214. 
214. 
214. 
210. 
210. 
210. 
198. 
286. 
286. 
286. 
164. 
299. 
340. 
336. 


Specific 
Gravity. 

Water  =  i. 

Air-x(A). 


.3244" 
.52315 


1.+ 
1.5434V  . 


1.203 


1.248**  . 


Soluble  KOH. 


t  Soluble  benzene. 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV»C. 
C.  =  Cor- 
rected. 


Boiling 
PoinCHJ. 
C.  =»  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 

14 

15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


insoluble 
s.  soluble 
v.  soluble 


soluble 
5910 

59.310;300100 
v.  soluble 
insoluble 
v.  sol.  hot 
insoluble 
0.6220 
53100 
v.  v.  s.  sol. 

0.1419 
insoluble 
0.24M-2.2M 
insoluble 

soluble 
v.  s.  sol. 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 
v.  s.  sol. 
s.  soluble 
insoluble  § 
insoluble 
insoluble 
insoluble 
v.  s.  sol. 
insoluble 


soluble 
insoluble 
v.  soluble 


insoluble 

0.46l09O% 

0.42790% 

2.081290% 

s.  soluble 

soluble 

soluble 

v.  s.  sol. 

v.  soluble 

soluble. . . . 
soluble 
v.  soluble 
8.530 

mod.  sol. 
s.  soluble 
insoluble 
s.  soluble 
soluble 
s.  soluble 
0.33 

s.  sol.  hot 
v.  soluble 
6.03u 
v.  soluble 
mod.  sol. 
11. 418 
mod.  sol. 
s.  soluble 
insoluble 


s.  soluble 
0.016 
insoluble 
insoluble 


soluble 
soluble 
si.  soluble 


insoluble 


v.  soluble 
v.  v.  s.  sol. 
soluble 

v.  s.  sol. 


20  abs.t 
0.10217 
v.  soluble 


113° 


158. 5°780 
80.6° 
319°  C.174 


158.5-9.5' 
158.5-9.5°C 
103°  C. 
77° 
165-6° 


v.  sol.  CS. 
sol,solKOH 
v.  soluble 
sol.,  v.  sol, 

Hg. 
v.  soluble 
s.  soluble 
insoluble 
sol.  acet.f 
sol.,sol.HCl 
v.  soluble 
v.  soluble* 
s.  soluble 
v.  solublef 
147li 
v.  soluble 
v.  soluble 
soluble 
mod.  sol. 
s.  soluble 
sol.  pyridin 


8 

1.9219 
sol.  chlo. . . 


234r-5° 
164° 

106-7° 
abt.  220° 
106.5° 
68.1° 

250-1° 

dec. 

dec. 

186° 

131° 

160° 

171° 

205° 

204° 

55° 

54-5° 

144° 

36° 

248° 

345° 

no  m.  p. 

dec- 

214° 

84° 

57.5° 


185-90° 
dec. 


.  .[moncl./w. 
leaf,  et.: 


amorphous . . 
rhombic  pris. 
rhombic/al. . 
warts 

leaflets 

silky  needles. 


267° 


abt.360dec 
295-7°™  C 


dec. 
subl. 
240°  dec. 
dist. 
subl. 


dec. 
dec. 


dec.  330° 


long  rhombic 

pris./acet. 
amor./w. 
moncl.  tab.al. 
red  rhombic, 
leaf.,  needles, 
or.  yel.moncl. 

leaf, 
yel.  needles. . 
amor,  powder 
reddish  amor, 
red  need.  acet. 
redpris./al... 
orange  leaf  . . . 
yel.  leaflets. . 
leaf  ./dil.  al. . . 
brown  triclin. 
red  moncl./et. 
or.  red  rhomb, 
monocl.  pris. 
yel.  rhombic, 
yel.  triclin. 
mic.  needles  . 
yellow  prisms 

rhombic 

pris.  meth.  al. 
needles 
need./abs.  al. 


X  Soluble  acetone  and  chloroform. 


§  Very  soluble  benzene. 
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name. 


Benzol  chloride 

"     (K.) 

Benzalcohol 

(K.) 

Benzaldehyde 

Benzaldoxime  (a)  (anti) 
(/3)(syn.). 


C^.CHCL,.... 
(_/flri6.C'HCl2 . .  . . 
C6H6.CH2OH. . . 
C8H6.CH2OH. . . 

C8H6.CHO 

C8H5.CH:  NOH. 
C8H6.CH:  NOH. 


8  Benzamide 

9  Benzanilid 

10  Benzene 

11  "        (K.) 

12  hexabromide  (trans.) . . 

13  hexachloride 

14  sulphinic  acid 

15  sulphone  amide 

16  sulphone  chloride 

17  sulphonic  acid 

18  Benzamidine 

19  Benzidine  (p.) 

20  Benzil 

21  BenzUic  acid 

22  Benzoic  acid 

23  anhydride 

24  Benzophenone 

25  "         alotropic 

26  Benzotrichloride 

27  Benzoyl-acetic  acid 

28  acetone  (K.) 

29  benzoic  acid  (o.) 

30  "  "      (m.) 

31  "  "      (p.) 

32  bromide 

33  chloride 

34  "      (K.) 

35  cyanide 

36  fluoride 

37  iodide 

38  peroxide  (K.) 

39  Benzyl  acetate 

40  aceto-acetic  ether  (K.) 


Formula. 


Molecu- 
lar 
Weight. 


C8H5.CONH2 

C8H6.CONHC8Ha 

C,H 

CflH, 

C8H6Br8 

PAO. 

C8H5.S02H 

C8H6.S02NH2 

c8h5so2ci 

C8H5.S08H+H20 

C6H5C(:NH).NH2 

NH2.C6H4.C6H4.NH2 

C8H5CO.COC8H5 

(C6H5)2.C(OH).C02H.... 

C8H5.C02H 

(C6H6.CO)20 

(C6H5)2CO 

(C6H6)2CO 

c6H5c.a3 

C8H5.COCH2C02H 

C6H6.CO.CH2.CO.CH3. . . . 
C6H5.COC6H4.C02H  +  H20 
C8H5:  COC8H4.C02H. 
C8H8:  COCttH4.C02H. 

C0H5COBr 

C6H5.C0C1 

C6H6.C0C1 

C8H5.COCN 

C8H6COF 

CflH6.COI 

(CfiH5CO)202 

CH3.C02.CH2.C6H5.  . 
C2H3O.CH(C7H7)C02C2H5 


160.95 
160.95 
108.06 
108.06 
106.05 
121.10 
121.10 


121. 
197. 
78, 
78, 
457 
290 
142 
157 
176 
176 
120 
184 
210 
228 
122 
226 
182 
182 
195 
164 
162. 
244 
226 
226 
185 
140 
140 
131 
124 
231, 
242. 
150. 
220. 


1.29516 
1.248H 
1.0500H 
1.047H 

0504Y 
l.ll10 
1 

1.341* 
1.306-1.321* 
0.8799  V 
0.876H 


Specific 
Gravity. 

Water  aii. 

Air-i(A). 


1.8720 


1.3842H 


1.2659  V 
1 .  1989Y 
1.097618 


1.380" 


1.5701* 
1.2188V 
1.21  HI 


>1 


1.06211 
1.061H 


Digitized  by 


Google 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point, T^C. 
C.  —  Cor- 
rected. 


Boiling 
Point,  ^€. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


-16.1°  C. 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


insol.  dec. 
4.0" 
0" 
0.3 

v.  soluble 
sol.  bz. 

1.3528 
insoluble 
0.072" 
0.01  abt. 


4.3511  chlo. 
s.  soluble 
0.43 
insoluble 
v.  v.  sol. 
mod.  sol. 
0.041' 
insoluble 
s.  soluble 
0.3400" 
insoluble 
insoluble 


dec. 

s.  soluble 

insoluble 

mod.  sol. 

v.  s.  sol. 

v.  s. sol. hot 


dec. 

v.  s.  sol. 
insoluble 


00 
00 

soluble 

00 

v.  soluble 


•00 
00 
00 

oo 
soluble 
soluble 


26. 9M 
soluble 
oo 
soluble 
s.  soluble 
6.518bz. 
v.  soluble 
v.  soluble 
v.  soluble 
v.  v.  sol. 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 
48* 

m#d.  sol. 
13. 518 
v.  soluble 


v.  soluble 
s.  soluble 

00 

oo 

s.  soluble 
v.  sol.  anil, 
v.  soluble 
v.  soluble 
soluble 
insoluble 
s.  soluble 
2.2 

v.  soluble* 
v.  soluble 
31M 

mod.  sol. 
17. 513 
v.  soluble 


v.  soluble 
v.  soluble 


v.  soluble 
soluble 


v.  soluble 
v.  soluble 
soluble 
dec. 
sol.  dee. 


v.  soluble 
v.  soluble 


00 
00 


-13.5° 

35° 
128-30° 

128° 
160-1° 
5.42° 
5.4°. 
212° 
157° 
83-4° 
150° 
14.5° 
65-6° 
75-80° 
127.5-8° 
95° 
150° 

121.25°  C. 
42° 

48-8.5° 
26-6.5° 
21  2° 
1034°  dec. 
59-60° 
93°,  27°anh 
161-2° 
194° 
0° 
~1° 

-1  -o° 

32-3° 


212.4°. . 

202-6°. 
206.5°  C. 
202-5° 
179.9° 
200°;  134°*° 


wh.  — >  yel. 


290° 
dist. 
80.20° 
80-1° 


dec.  288° 
dec.  100° 


leaflets 

rhombic   tab. 
or  need./et. 
moncl.  tricl. 
leaflets 
rhombic  pris. 
rhombic  pris. 
monoclinic. . . 
monoclinic. . . 
long  prisms. . 
need,  or  leaf.. 


251.5°  C. 
135-7°° 


400-10740 
346-8°  C.  t 
dec.  180° 
249.2°  C. 
360° 

305.44°  C. 
306° 
213-4° 


large  leaflets, 
crystalline 

leaflets/w 

hexag.  pris./e 
moncl.  need. . 
moncl.  nd.,lf. 
rhombic  pris. 
lg.  rhom.  pris. 
large  moncl.. 


dec. 
insoluble 


soluble 
soluble 


insoluble 


soluble 

00 


dec. 
103-4° 


sub. 

218-9° 

197.2°  C. 

196-8° 

206-8° 

161. 5°74* 

dec. 


mic.  needles, 
pris.— >yel. 
tricl.  need./w. 
large  needles. 
moncl.leaf/w 


tablets . 


206° 
284-90°  d. 


leaflets. 

wh.  prisms 


wh.— >yeL 


OOQle 

i.      o 


*  Soluble  in  KOH. 


t  Decomposes. 
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1 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12, 

13 

14 

15| 

si 

181 


1  Benzyl  amine 

benzoate.  . 

bromide.  . . 

carbinol . . . 

chloride . . . 

cyanide .  .  . 

disulphide . 

ether 

iBenzytidene  acetone  (K.) 
)  Benzyl  iodide 

ketone. 

(K.) 

mercaptan 

mustard  oil 

sulphide 

sulphocyanide. . .  . 

sulphone 

urea 

19  Berberonic  acid .... 

20  Beryllium  ethyl 

21  Bi-anthryl 

22  Bilirubin 

23  Bismuth  tri-ethyl.  . . 

24  Biuret 

25  Borneo!  (L) 

26:     "     (d.) 

27  Bornyl  amine  (d.).  •  ♦ 

28  Brassidic  acid 

29  Bromacetic  acid 

30  Bromacetylene 

31  Bromal 

32  Brommniline  (o.) 

33  "         (m. 

34  «  (p.) .... 

35  Brombenzamide  (o.) 

36  "  (m.) 
37, 
SS  Brombenxene 


Formula. 


Molecu 

lar 
Weight. 


(P) 


39 
40 


Brombenzoic  acid  (oA  - 


C«HS.CHSNHS . .  107.11 

C,H6.C02.CH,.C6Hs 212.10 

CflHvCH,Br 171 .02 

|CiHA.CHt.CHrf)H 122.08 

;C«H,.CH/a 126.51 

C6H5.CH,CN 117.10 

;(C,Hi.0Ha)A 246.24 

!(C,Hd.GH,)20 198.12 

C6H5.CH:  CH.CO.CH3.  .146.08 

C.Ha.CHJ 218.02 

|(CA.GH^)/X) 210.li; 

;iC695.CH,),CO 210. II1 

;C6H6.CH^SH 124.13 

C6H6.CH^NCS 149. 16 

i(CeHt.GH*)j3 214.18 

CeH5.CH,SCN 149.16 

jCCeH^CHJ^SO, 246.18 

.C6H5.CH,.NH.CO.NH,. . .  150. 16 
2:4:5C5H5N(COtH)J2HJ0247. 1 1 

BeCC.H,), j  67.18 

Cjl. '354.15 

C^flJXflj 60S. 41 

iBiCC^H*), 295.62 

XH(COXHJ^H,0 121  #18 

C^H^OH 154.15 

Cj^H^OH 154.15 

C10HI7XH, 153.20 

C^H^O, 338.34 

CH^BrCO^ 138.99 

HBrC:C: 104.97 

CBr^OOH 280.89 

BrC€H«XH* 172.05 

BKVUXH, 172.05 

BrC»H^XH, 172.05 

BrC^OOXH, 200.05 

Br<\H«OOXH, 200.05 

BrC^COXH, 21X105 

QHjBr 1 57 .00 

BrC8H4.OOrH 201.00 

BrC^eO^ 201.00 


Specific 
Gravity. 

Water  — 1. 

Air- 1  (A). 


0.9865H 
1.11418 
1.4380  V 
1.023515 
1 .  104011 
1.0214H 


1.0359" 


1.7335** 


1 .058" 

1.4- 

1  .0712*1 


1.82 

1.011 
1.011 

0  S5S5V 


3.34 
1.5S20» 

1.4991H 


*  Soluble  CS,  and  beauieae^O.lO^23  parts  soluble  in  100  parts  chloroform, 
"err  &tS  uhle  in  actloc*  and  ligroin. 
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Solubility  in  xoo  ex. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PointT^C. 
C.=*  Cor- 
rected. 


Boiling 
PoinC^C. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


2. 

3. 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


oo 
soluble 


<20° 
-3.9° 


s.  soluble 
insoluble 
insoluble 
sol.  benzene 


insoluble 
8.  sol.  CS3 


soluble 

oo 

oo 
s.  soluble 
v.  sol.  hot 
v.  soluble 


v.  soluble 

00 

oo 

v.  soluble 
soluble  • 
v.  soluble 


-43.2°  C. 
-24.6°  C. 
71°-72° 


insoluble 


v.  soluble 


soluble 
v.  soluble 


41-2° 
34.1° 
33.9° 
33-4° 


insoluble 
insoluble 
insoluble 

sol.  acet. 
v.  s.  sol. 
v.  s.  sol. 


soluble 
v.  soluble 
s.  soluble 
v.  soluble 
v.  s.  sol. 


soluble 
soluble 
v.  soluble 
v.  sol.  bz. 
v.  s.  sol. 
insoluble 


49° 

41° 

150° 

147-8° 

235° 


insoluble 
insoluble 
1.5418 
v.  s.  sol. 
v.  s.  sol. 
v.  v.  s.  sol. 
0.74/" 
deliq.     oo 
v.  soluble 
decomp. 


v.  s.  sol. 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 
v.  v.  sol. 
v.  s.  sol. 

oo 
mod.  sol. 


v.  v.  s.  sol.* 
v.  soluble  f 


300° 
192-2.8°. 


v.  soluble 
v.  soluble  J 
v.  v.  sol. 
soluble  § 

00 


190°  dec. 

210.5° 

206° 

163° 

114° 

49-50° 


insoluble 
sol.  hot 
s.  sol.  hot 
v.  s.  sol.  hot 


0.18525 
0.04M 


soluble 
soluble 
v.  soluble 
soluble 
v.  soluble 
mod.  sol. 
soluble 
v.  soluble 
v.  soluble 


v.  soluble 
s.  soluble 


s.  soluble 
v.  soluble 
v.  soluble 
V.  soluble 


31-31.5° 
18-18.5° 
66.4° 
155.6°  C. 
155.3°  C. 
189.5°  C. 
-30.5°  C. 
150° 
155° 


184.5°  C. 
323-4°  C. 
198-9° 
219°  C. 
179° 
233.5°  C. 


leaflets. 


295-8° 


decomp. 
330.6°  C. 
326-30° 
194-5° 
243° 

230-5° 


leaflets/al.. . . 

oily 

tab.  — >  yel . . . 
crystalline.  . . 
large  cryst/et 
wh.  — >  yel . . . 


185-8° 


rhomb.tab./e 

prisms    

flat  needles/w 
sm.  needles. . 
triclinic  pris. 


107° 


sublimes 

211-12° 

203-4°m 

282°80 

208°;117°18 

-2°abt. 

174.0° 

250-1° 

251°;  130°12 

dec. 


leaf,  toluene  . 
monocl./chlo. 
oily 

needles 

hexag.leaf./li. 
hexag.  leaf.. . 


leaflets/ale. . 
hexagonal . .  . 
liquid  at  3  at . 


156.6° 

subl. 

>280° 


crystalline . .  . 
crystalline . . . 

rhombic 

needles/w 

leaflets/dil.al. 
rectang.  tab.. 


large  need  ./w. 
needles 


%  16  parts  dissolve  in  100  parts  lig.  at  20°,  and  24  parts  in  100  parts  benz. 
§  Insoluble  ligroene  and  benzene. 
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Brombenzoic  acid  (p.). 

2  Bromethylene 

3  Bromine  cyanide 

4  Brommalonic  acid .... 

5  Bromnaphthaline  («) . .  . 

6  "  (0) . . . 

7  Bromnitrobenzene  (o.) 

8  "  (m.). 

9  "               (p.).. 
10|Bromoform    

Phg.IV(K.) 

Bromphenol  (o.). 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
32 
33 
31 
34 
35 
36 
37 
38 
39 
40 
41 


Name. 


(m.). 


(P-). 

Brompyridine  (3) 

Bromtoluene  (o.) 

(m.) 

(P-) 

Butane 

Butyl  acetate 

acetylene , 

alcohol  (n.) , 

"       OK.) 

"       sec 

amine  (n.) 

benzene 

benzoate 

bromide 

butyrate  (n.) 

carbinol  (tert.) 

chloride 

(tert.)(K.). 

cyanide 

ether 

"      (sec.) 

formate 

iodide 


mercaptan. .  . . 
mustard  oil . .  . 
phenyl  ketone, 
sulphide 


Formula. 


BrC.H4.CO3H 

CH2:  CHBr 

BrCN 

CHBr(C02H)2 

PiABr 

C10H7Br 

BrC3H4N02 

BrC6H4N02 

BrC8H4N02. 

CHBr3 

CHBr3 

BrC6H4OH 

BrC8H4OH 

BrCflH4OH 

C5H4N.Br 

BrC6H4CH3 

BrC6H4CH3 

BrC6H4CH3 

CH3.CH2.CH2.CH3. . . 

CH3.C02.C4H9 

C4H9.C:CH 

CH3.(CH2)2.CH2OH. 
CH3.(CH2)2.CH2OH. 
CH3.CHOH.CH2CH3 
CH3(CH2)2CH2NH2. . 

C8H5(CH2)3.CH3 

C6H6C02.C4H9 

CH,.(CHJaCHfBr... 

C3H7.C02.C4H9 

(CHt)IC.CHaOH.... 

CH^CH^Q 

(CH3)3CC1 

CH3.(CH2)3CN 

(C4H9)2.0 

(CH^H^CH^O.. 

HOOAH. 

CH3.(CH2)2CH2I.... 
CHs.(CH2)2CHaSH.. 
CH3.(CH2)3.NCS.  ... 

C4H9.CO.C6H5 

(C4H9)2S 


Molecu- 
lar 
Weight 


-n,iQiti7.pii 


201 .00 

106.99 

106.00 

182.99 

207.02 

207.02 

202.04 

202.04 

202.04 

252.89 

252.89 

173.00 

173.00 

173.00 

158.03 

171.02 

171.02 

171.02 

58.08 

116.10 

82.08 

74.08 

74.08 

74.08 

73.13 

134.12 

178.12 

137.03 

144.13 

88.10 

92.52 

92.52 

83.04 

130.15 

130.15 

102.08 

184.04 

90.14 

115.17 

162.11 

146.21 

»Cno 


Specific 
Gravity. 

Water— x. 

Air-x(A). 


1.5167V 


1.4922" 
1.605° 


1.934" 

2.8842* 

2.829-2.832 


1.8401* 

1.63210 

1.430911 

1.4099Y 

1.3540Y 

0.60°2.046(a) 

0.881720 


0.8138H 

0.807-0.808H 

0.819" 

0.740120 

0.8620V 

1.01111! 

1.2792*° 

0.8878° 

0.8122" 

0.8874M 

0.840H 

0.999524 

0.76980 

0.761611 

0.9108 

6166V 
0.858° 


0.8523° 
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i 

9 

Solubility  in  xoo  c.c. 

Meltin* 
Point,  °C. 
C-  Cor- 
rected. 

Boiling 
PointT^. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

0.0037" 

v.  soluble 

v.  soluble 

252° 

mon'cl.nd./w. 

16O750 
61    30750 

soluble 

soluble 
v.  soluble 
00  abs. 
6 

52° 

needles 

v.  soluble 

00 
v.  soluble 

needles 

oo  bz. 
sol.  bz. 

4-5° 

59° 

38.50° 

52.56° 

124.92° 

9° 

7° 

279.5°7M 

281-2°  C. 

264.4°7W 

257. 50760 

259. 207*0 

151.2°  C. 

148-50° 

194-5° 

236-6.5° 

238° 

169.5° 

180. 3°784 

183.7° 

185.2° 

1° 

125. 1°740 

70.5-2.0° 

117.02°  C. 

115-7° 

99.8° 

77.8° 

183-5° 

249°  C. 

105° 

164.8°  C. 

113-4° 

77.96°  C. 

49-52° 

160°7M 

140.9° 

122-2.5° 

106.9° 

129.9° 

97-8° 

167° 

237.5-8.5° 

182° 

-Digitized  by  V-TiC 

prisms 

rhombic  leaf . 

soluble 

00 

soluble 

monocl.  pris. . 

s.  soluble 
v.  s.  sol. 

00 
00 

oil 

32-3° 
63-4° 

leaflets 

sol.  chlo. 
v.  s.  sol. 
insoluble 
insoluble 
insoluble 
insoluble 
s.  soluble 

v.  soluble 

v.  soluble 

tetrag./chlo. . 
oil 

soluble 
soluble 
soluble 
1800  cc. 

00 

-25.75° 

-39.8° 
28.5° 

soluble 

rhombic 

00 

8.3 

s.  soluble 
2920 

00 

00 
00 

00 
00 

soluble 

soluble 

<-20° 

thick  oil 

s.  soluble 

52-3° 

v.  s.  sol. 
insoluble 
soluble 

00 

00 

colorless 

insoluble 

W^ — 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Butylene 

Butyramide  (n.) 
Butyric  acid  (n.) 
"     (K.) 

aldehyde 

anhydride  ... 
Cacodyl ........ 

chloride 

Cacodylic  acid. . . 
Cacodyl  oxide . . . 

sulphide 

trichloride .... 
Cadmium  methyl 
Caffeic  acid 


(K.). 


Caffeine 

Camphene  (i.) 

(d.  orl.)... 

Campholene 

Campholic  acid. ..... 

Camphor  (d.) 

Camphoric  acid  (i.).. . 
"     (d.)... 
"     anhydride .  . 
Camphoronic  acid  (1.) 

Cantharidine 

Caoutchene 

Capric  acid 

"    (K.) 

Caproic  acid 

Caprylic  acid 

"'         anhydride .  . . 

Carbanil 

Carbanilid 

Carbazol 

Carbazoline 

Carbon  diselenide 

disulphide , . 

hexachloride 

monoxide 


Formula. 


CyHg.CHi  CH2 

CH8.CH2.CH2.CONH2 
CH8.(CH2)2C02H.  .  .  . 
CHa.CCH^CO^.... 

CH3.(CH2)2CHO 

(CH3.(CH2)2CO)20... 
(CHa)2As.As.(CH3)2.. 

(CH8)2Asa 

(CH8)2AsO.OH 

((CHJ^O 

((CH^As)^ 

(CH3)2Asa, 

Cd(CH3)2 

C2H804+1H20 


C8H10N4O2+H2O. 

Ci0Hlfl 

C10Hl6 

(CH3)3C6H7 

C,H16.C02H 

C10H16O 

Gfljpo&t. . . . 
C8H14(C02H)2.... 

C10H14O8 

C6Hn(C02H)3.... 

C10H12O4. 

C4H6 

CH3.(CH2)8C02H. 
CH3.(CH2)8C02H. 
CH^CH^CC^H. 
CH3.(CH2)8C02H. 

(C8H150)20 

C6H6NCO 

CO(NHC6H5)2.... 

(C6H4)2NH 

C12HWN 

CSe2 

CS2 

CA 

CO 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water  — x. 

Air-i(A). 


56 

87 

88 

88 

72 

158 

210 

140 

138 

226 

242 

211 

142 

189 


.06 
.11 
.06 
.06 
.06 
.12 
.10 
.50 
.05 
.10 
.16 
.40 
.45 
.07 


212.26 


136 
136 
124 
170 
152 
200 
?00 
182 
218. 
196. 

54. 
172. 
172. 
116. 
144. 
270. 
119. 
212. 
167. 
173. 
170. 

76. 
236 

28. 


.12 
.12 
.13 
.15 
.13 
.13 
13 
.12 
12 
10 
05 
16 
16 
10 
13 
24 
08 
18 
11 
16 
40 
12 
70 
00 


0.9599? 

0.956H 

0.8170V 

0.9781* 

1.+ 

1.+ 


1.46216 


1.2319 


0.803420 


0.99210 
1.228 
1.186 
1.194" 


0.65-20 
0.8858V 
0. 930H 
0.9289*° 
0.9100V 


1.09218 


1.2555" 
1.9988V 
0.9674 


Digitized  by  VjUOJ^lt 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV»C. 
C-  Cor- 
rected. 


Boiling 
PointT^. 
C-  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


2  soluble 

00 

oo 
3.6 


soluble 

oo 
oo 


s.  soluble 
insoluble 
v.  soluble 
insoluble 
soluble 


soluble 


soluble 


soluble 


dec. 
soluble 

I1.3518 

insoluble 
insoluble 
insoluble 
0.01619 
s.  sol. 
0.239 
0.6251' 
v.  s.  sol. 
6.0 
0.003 


300 

31 

32 

33 

34 

35 

36 

370 


v.  s.  sol. 
v.  s.  sol.  hot 
s.  soluble 
.25100 


dec. 

s.  sol. 
insoluble 
v.  s.  sol. 


.218* 

insoluble 

3cc. 


v.  soluble 

0. 93*95% 
3.12»*abs. 

v.  soluble 

v.  soluble 

v.  soluble 

soluble 

1201J 

33 

112 

v.  soluble 

v.  soluble 

100 


soluble 
soluble 
soluble 

oo 


comb, 
v.  soluble 
0.92 
v.  soluble 


oo 

mod.  sol. 
20  cc." 


1.^-2.5° 


s.  soluble 

oo 

00 


115-6° 
-7.9°  C. 
abt.-4° 


soluble 
v.  s.  sol. 


162.3°  C. 

161-3° 

73-4° 

191-3° 

170° 

100° 


200° 
25° 


120° 


dec.  40-50° 


0.04418 
0.3085 
v.  soluble 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
28 

insoluble 
v.  soluble 
v.  soluble 
0.11 


195° 

234-5° 

49.5-5.0° 
51-2° 


soluble 
soluble 
soluble 

oo 


105-6° 

176.4° 

208° 

200-2° 

220-1° 

136-7° 

218°  C. 

-10° 

31.3° 

30-1° 

-5.2° 

16.5° 


104-5°? 
dec. 

sub.  116°° 

157°  C. 
159°  C. 
138° 
255° 
209.1°  C. 


dist.  in  CO. 
dec.  270° 
dist. 


v.  soluble 

soluble 

v.  soluble 


240.10° 

238° 

99° 


14.5° 
268.4°  C. 
268^-9° 
205° 

237.5°  C. 
280-90° 
166°7M 
sub.  260° 
351.5°  C. 
296-7° 


oo 
v.  soluble 


-108.6°C. 
187° 
211° 


46.2° 

185° 

-190° 


wh.  tablets . 


oil. 


rhomb,  pris. 


yel.  moncl. 
pris./w. 
glit.  needles. , 

feath.  need.., 
feath.cryst. 

leaf./et.+al. 
hexagonal 
crystals 
monoclinic  .. 
rhb.  pris./al., 
sm.  needles. . 
trimet.  tab.. . 


needles 
finewhite  nee. 
oily  liquid . . . 

leaflets 

oil 


prisms/al. .  . . 
leaf,  tablets. . 
silky  need,  or 
yellow. .  .[pris. 


rhb.  tab./al. 


*  0.059  OS,;  12.97  chlo. 
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6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Formula. 


Carbon  oxysulphide. 

suboxide 

tetrabromide 

tetrachloride 


(K.)  . 

tetraiodide 

Carbonyl  chloride. .  . 

Carbostyril 

Carboxy-cinnamic  ac.  (o.) 

Carminic  acid 

Carvacrol 

Cellulose 

Cerotic  acid 

Ceryl  alcohol 

Cetyl        "       

Chlor-acetic  acid 

"     (K.) 

-acetone 

-acetyl  chloride 

-acetylene 

-allylene 

-aniline  (o.) 

".      (m.) 

"        (P.) 

benzamide  (o.) 

(m.).... 

(P-) 

benzene 

".     (K.) 

benzoic  acid  (o. ) .  .  . 
"     (m.)... 

"      (P-)... 

diphenyl  (o.) 

(m.) 

"         (P.) 

ether 

ethyl  alcohol  (2).  .  . 

Chlorhydrine 

Chlor-methyl  ether .  .  . 

malonic  acid 

naphthaline  (a)  .  .  . . 


COS 

Odd  CO. 

CBr4 

CC14 

CC14 

CI4 

COCl2 

Py2,C„H6NOH 

C02H.C6H4.CH:CH.C02H 

CaaHjjO^ 

(CH3)2CH.CflH3(CH3).OH 

(C6H10Oa)a:,a:«34? 

C^H^Og 

QwHM0 


C^OH 

C1CH2.C02H 

C1CH2.C02H 

CH2C1.C0.CH3 

CH2C1.C0C1 

HC1C:C: 

CH;C.CH2C1 

C1C8H4.NH2 

CIC^.NH, 

C1C8H4.NH2 

C1C6H4C0NH2 

C1C6H4C0NH2 

C1CAOONH, 

C6H5C1 

c6H5a 

ClC6H4.C02H 

C1C6H4.C02H 

C1C6H4.C02H 

C1.C6H4.C6H5 

C1.C6H4.C6H5 

C1.C8H4.C6H6 

CH3.CHC1.0.C2H6 

CH2a.CH2OH 

CH2Cl.CHOH.CH2OH  . 

C1CH2.0.CH3 

CHC1.(C02H)2 

C1nH7Cl 


Molecu- 
lar 
Weight 


60 
68 

331 

153. 

153 

519 
98 

145 

192 

494 

150 

162 

396 

382 

242 
94, 
94, 
92 

112 
60, 
74. 

127, 

127. 

127. 

155. 

155. 

155. 

112. 

112. 

156. 

156. 

156. 

188. 

188. 

188. 

108. 
80. 

110. 
80. 

138. 

162. 


2.1040 


3.42 

1.6084^? 

1.501H 

4.3220 

1.392* 


0.9777« 

1.27-1.61 

0.8359V 


Specific 
Gravity. 

Water  — x. 

Air-i.(A). 


0.8176V 
1.3978" 
1.3978" 
1 .  162" 
1.495° 

1.04545 
1.2125V 
2156V 
34018 


1.1125H 

1.104H 

1.540 


1.54124 


1.2005" 

1302° 

1.0625" 


1 .  1938V 


OSGANIC    COMPOUNDS 


287 


Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point, ,°C. 
C.  =«  Cor- 
rected. 


Boiling 
Point"3*!. 
C.=- Cor- 
rected. 


Crystalline 

Form 
and  Color. 


100  cc. 
sol.  dec. 
insoluble 
0.080*° 
v.  v.  s.  sol. 


00 


soluble 

CO 
00 


00 

soluble 
soluble 

00 

oo 


107°  abt 
92.5° 
-19.5° 


dec. 

v.  s.  sol. 
s.  soluble 
v.  soluble 
sol.  KOH 
insoluble 
insoluble. . 


dec. 

v.  soluble 
v.  soluble 
s.  soluble 


insoluble 
v.  soluble 
v.  soluble 
s.  soluble 
decomp. 
spon.  comb. 


insoluble 
v.  soluble 
soluble 
soluble 
soluble 
v.  soluble 

00 


v.  soluble 
s.  soluble 
v.  s.  sol. 
soluble 
insol. 
20M* 


<-75° 
199-200° 
173-5° 
dec.  136° 
0° 


0°12.5at. 

7° 

189.5° 

76.74°  C. 

76-7° 

dec. 

8.2°  C. 

sub. 


long  cryst. 
tablets .    . . 


red  regular . . 


237.97°  C. 


soluble 
soluble 
v.  soluble 

00 


82.5° 

79° 

50° 

62.5-3.2° 

62-3° 


dec. 


344°,  119°° 

185-7° 

185-7° 

119° 

105-6° 


large  pris./al. 
needles/w... . 
monocl. prism. 

thick  oil 

amorphous .  . 
mic.  need./al. 

crystals 

leaflets/al...  . 
rhomb,  tab.  . 
rhomb,    tab. 
[or  pris. 


soluble 


<-14° 


8.  soluble 
s.  soluble 
v.  s.  sol. 


v.  soluble 
v.  soluble 
v.  soluble 
soluble 


soluble 
v.  soluble 


v.  soluble 


O.lio 
0.04° 
0.02 


v.  soluble 
soluble 
v.  soluble 
sol.  lig. 


oo 
v.  soluble 
soluble 
v.  soluble 
soluble 


.7° 
142.4°  C. 
134.5° 
178.3°  C. 

-44.9° 

-45° 
142° 
158° 
243° 
34° 
89° 
75.5° 


65° 
207° 
230°787 
232.3°  C. 


132° 
131-2° 


rhomb.prisms 
long  need  ./w 

needles 

needles/et.  .  . 


sub. 


267-8° 


rhomb,  tab. 
small  prisms, 
monocl.  tab., 
moncl.  prisms 


dec. 

oo 
soluble 
dec. 
v.  soluble 


dec. 

oo 
soluble 


oo 

00 

soluble 


282° 
97-8° 
132°,  51°» 
127° 
59  5° 


thin  leaflets.. 


v.  soluble 
soluble 


v.  soluble 


133° 


263° 


prisms. 


*  v.  sol.  acetone,  bz.,  chlo.,  and  CS2. 
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name. 


Benzol  chloride 

"  (K.). ... 
Benzalcohol 

(K.) 

Benzaldehyde 

Benzaldoxime  (a)  (anti) 
(/3)(syn.). 


8  Benzamide 

9  Benzanilid 

10  Benzene 

11  "        (K.) 

12  hexabromide  (trans.) . . 

13  hexachloride 

14  sulphinic  acid 

15  sulphone  amide 

16  sulphone  chloride 

17  sulphonic  acid. ..... 

18  Benzamidine 

19  Benzidine  (p.) 

20  Benzil 

21  Benzilic  acid 

22  Benzoic  acid 

23  anhydride 

24  Benzophenone 

25  "         alotropic 

26  Benzotrichloride 

27  Benzoyl- acetic  acid 

28  acetone  (K.) 

29  benzoic  acid  (o.) 

30  "  "       (m.) 

31  "  "      (p.) 

32  bromide 

33  chloride 

34  "      (K.) 

35  cyanide 

36  fluoride 

37  iodide 

38  peroxide  (K.) 

39  Benzyl  acetate 

40  aceto-acetic  ether  (K.) 


Formula. 


C.H..CHC1,. . . . 
C,H5.CHC12. . . . 
C,H,.CH2OH. . . 

c,h,.ch2oh. . . 

C.H..CHO 

C.H..CH:  NOH. 
C6HS.CH:  NOH. 


C,HB.CONH2 

C,H,.CONHC,H, 

C*H 

C.H, 

C.H6Br, 

C.HA, 

C,H6.S02H 

C,H6.S02NH2 

c,h8so2ci 

C,H6.SO,H+ H20.... 
C6H6C(:NH).NH2... 
NH2.C,H4.C(1H4.NH2. . 

C,H,CO.COC.H, 

(C,H5)2.C(OH).C02H. 

C,H5.C02H 

(CeH5.CO)20 

(CbHs)2CO 

(C,H,)20O 

C,H6C.C13 

C,H,.COCH2C02H. . . 
C,HB.CO.CH2.CO.CH3 
C,Hs.COC,H4.C02H + H,0 
C,H5:  COC6H4.C02H 
C.H,:  COC„H4.C02H 

C6H,COBr 

C,H5.COCi 

C,H5.COCl 


C,HB.COCN. 


C.H.COF 

C.H..COI 

(C„H8CO)A 

CH3.CO2.CH2.CgH5.   .  .   . 

C2H3O.CH(C7H7)C02C2H5 


Molecu- 
lar 
Weight. 


160.95 
160.95 
108.06 
108.06 
106.05 
121.10 
121.10 


121 
197 
78 
78 
457 
290 
142 
157 
176 
176 
120 
184 
210 
228 
122 
226 
182 
182 
195 
164 
162 
244 
226 
226 
185 
140 
140 
131 
124 
231 
242. 
150 
220. 


Specific 
Gravity. 

Water  — x. 

Air-x(A). 


1.29518 

1.248H 

1.0500H 

1.047» 

1.0504Y 

l.ll" 

1 

1.341* 

1. 306-1. 3214 

0.8799V 

0.87611 


1,87'° 


1.3842U 


1.2659V 
1.1989V 
1.097618 


1.38014 


1.57011 
1.2188V 
1.21  lit 


>1 


1 .06216 
1.061H 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point, T^C. 
G.  —  Cor- 
rected. 


Boiling 
Point,  °C. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 


-16.1°  C. 


2  insol.  dec. 
4.017 

017 

3 
v.  soluble 
sol.  bz. 


3 
4 

50. 
6i 


1.3528 
insoluble 
0.072M 
0.01  abt. 


4.351'  chlo. 
s.  soluble 
0.43 
insoluble 
v.  v.  sol. 
mod.  sol. 
0.041* 
insoluble 
8.  soluble 
0.34OO2* 
insoluble 
insoluble 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40  insoluble 


dec. 

s.  soluble 
insoluble 
mod.  sol. 
v.  s.  sol. 
s. sol. hot 


dec. 

v.  s.  sol. 
insoluble 


00 
00 

soluble 

00 

v.  soluble 


26. 9M 
soluble 
oo 
soluble 
s.  soluble 
6.5l8bz. 
v.  soluble 
v.  soluble 
v.  soluble 
v.  v.  sol. 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 
48* 

m«d.  sol. 
13. 518 
v.  soluble 


-00 

oo 
oo 

00 

v.  soluble 
v.  soluble 

v.  soluble 
s.  soluble 

00 

oo 

s.  soluble 
v.  sol.  anil, 
v.  soluble 
v.  soluble 
soluble 
insoluble 
s.  soluble 
2.2 
v.  soluble* 

v.  soluble 
31 20 

mod.  sol. 
17. 513 
v.  soluble 


v.  soluble 
v.  soluble 


v.  soluble 
soluble 


v.  soluble 
v.  soluble 
soluble 
dec. 
sol.  dee. 


v.  soluble 
v.  soluble 


00 

oo 


-13.5° 
35° 
128-50° 

128° 
160-1° 
5.42° 
5.4°. 
212° 
157° 
83-4° 
150° 
14.5° 
65-6° 
75-80° 
127.5-8° 
95° 
150° 

121.25°  C. 
42° 

48-8.5° 
26-6.5° 
21.2° 
103-4°  dec. 
59-60° 
93°,  27°anh 
161-2° 
194° 
0° 
-1° 

-1  -o° 

32-3° 


212.4°. . 

202-6°.. 
206.5°  C. 
202-5° 
179.9° 
200°;  134°*° 


wh.  — >  yel . . 


290° 
dist. 
80.20° 
80-1° 


dec.  288° 
dec.  100° 

251 ! 5°  C. 
135-7°° 


leaflets 

rhombic   tab. 
or  need  ./et. 
moncl.  tricl. 
leaflets 
rhombic  pris. 
rhombic  pris. 
monoclinic. . . 
monoclinic. . . 
long  prisms. . 
need,  or  leaf.. 


400-l°M0 
346-8°  C.  t 
dec.  180° 
249.2°  C. 
360° 

305.44°  C. 
306° 
213-4° 


large  leaflets . 
crystalline 

leaflets/w 

hexag.  pris./e 
moncl.  need. . 
moncl.  nd.,lf. 
rhombic  pris. 
lg.  rhom.  pris. 
large  moncl.. 


dec. 
insoluble 


soluble 
soluble 


soluble 


dec. 
103-4° 


sub. 

218-9° 

197.2°  C. 

196-8° 

206-8° 

161. 5°74* 

dec. 


mic.  needles, 
pris. — >yel. 
tricl.  need./w. 
large  needles. 
moncl.leaf/w 


tablets . 


206° 
284-90°  d. 


leaflets, 
wh.  prisms 


wh.— >yel. 


OOglC 


*  Soluble  in  KOH. 


t  Decomposes. 
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3 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


name. 


Benzyl  amine 

benzoate 

bromide 

carbinol 

chloride 

cyanide 

disulphide 

ether 

Benzylidene  acetone  (K.) 
Benzyl  iodide 

ketone. 

(K.) 

mercaptan 

mustard  oil 

sulphide 

sulphocyanide 

sulphone 

urea 

Berberonic  acid 

Beryllium  ethyl 

Bi-anthryl 

Bilirubin 

Bismuth  tri-ethyl 

Biuret 

Borneol  (i.) 

(d.) 

Bornyl  amine  (d.) 

Brassidic  acid 

Bromacetic  acid 

Bromacetylene 

Bromal 

Bromaniline  (o.) 

(m.) 

(p.) 

Brombenzamide  (o.)  .... 
(m.).... 

(p.)   ... 

Brombenzene 

Brombenzoic  acid  (o.).  . . 
"     (m.) .  . 


Formula. 


CH.-CH^H, 

C8H6.C02.CH2.Q6Hs 

CH^CH^r 

C6H,.CH,.CH!,OH 

0.^.0^0 

C„H,.CH,CN 

(C.H.-CHJA 

(C^CH^O 

C,H6.CH:CH.CO.CH3... 

C6H,.CH,I 

(C^CH^CO 

(CeS,.CH,)2CO 

C6H6.CH.2.SH 

C,H,.CH2.NCS 

(C,H6.CH2)2S 

C,H,.CH2SCN 

(C^CH^SO, 

C,H6.CH2.NH.CO.NHJ. . . 
2:4:5C6H,N(C011H),2H80 


CMH„N407 

Bi(C2H.), 

NH(CONH2)2.H!lO. 

C,„H„OH 

C,„HirOH 

C,„H17NHa 

C^H^O, 

CHjBrCO^ 

HBrC:C: 

CBra.COH 

BrC8H4NH2 

BrC6H4NH2 

BrC8H4NH2 

BrC8H4CONH2.... 
BrC8H4CONH2.... 
BrC8H4CONH2.... 

C6H6Br 

BrC8H4.C02H 

BrC8H4.C02H 


Molecu- 
lar 
Weight 


107.11 
212.10 
171.02 
122.08 
126.51 
117.10 
246.24 
198.12 
146.08 
218.02 
210.11 
210.11 
124.13 
149.16 
214.18 
149.16 
246.18 
150.16 
247.11 
67.18 
354.15 
608.41 
295.62 
12U18 
154.15 
154.15 
153.20 
338.34 
138.99 
104.97 
280.89 
172.05 
172.05 
172.05 
200.05 
200.05 
200.05 
157.00 
201 .00 
201.00 


0.986511 

1.11418 

1.4380V 

1.023518 

1 .  104011 

1.0214H 


Specific 
Gravity. 

Water  — x. 

Air-x(A). 


l,0359l« 


1.7335" 


1.05830 

1.+ 

1.0712M 


1.82 


1.011 
1.011 


0.8585Y 


3.34 


1.582021 


1.4991rl 


*  Soluble  CS2  and  benzene ;  0 .  1003"  parts  soluble  in  100  parts  chloroform, 
f  Very  soluble  in  acetone  and  ligroin. 
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Solubility  in  ioo  ex. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point, T^C. 
C-  Cor- 
rected. 


Boiling 
PointT^C. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


00 


00 

soluble 


<20° 
-3.9° 


8.  soluble 
insoluble 
insoluble 
sol.  benzene 


insoluble 
s.  sol.  CS3 

11  , 

12  insoluble 
13 
14 


soluble 

oo 

00 

s.  soluble 
v.  sol.  hot 
v.  soluble 


v.  soluble 

00 

oo 
v.  soluble 
soluble     • 
v.  soluble 


-43.2°  C. 
-24.6°  C. 
71°-72° 


v.  soluble 


soluble 
v.  soluble 


41-2° 
34.1° 
33.9° 
33-4° 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


insoluble 
insoluble 
insoluble 
v.  sol.  acet. 
v.  s.  sol. 
v.  s.  sol. 


soluble 
v.  soluble 
s.  soluble 
v.  soluble 
v.  s.  sol. 


soluble 
soluble 
v.  soluble 
v.  sol.  bz. 
v.  s.  sol. 
insoluble 


49° 

41° 

150° 

147-8° 

235° 


insoluble 
insoluble 
1.5418 
v.  s.  sol. 
v.  s.  sol. 

V.  V.  8.  SOI. 

0.74/" 
deliq.     oo 
v.  soluble 
decomp. 


v.  s.  sol. 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 
v.  v.  sol. 
v.  s.  sol. 

oo 
mod.  sol. 


v.  v.  s.  sol.* 
v.  soluble  f 


300° 
192-2.8° 


v.  soluble 
v.  soluble  J 
v.  v.  sol. 
soluble  § 

00 


190°  dec. 

210.5° 

206° 

163° 

114° 

49-50° 


insoluble 
sol.  hot 
8.  sol.  hot 
v.  s.  sol.  hot 


0.185" 
0.04* 


soluble 
soluble 
v.  soluble 
soluble 
v.  soluble 
mod.  sol. 
soluble 
v.  soluble 
v.  soluble 


v.  soluble 
s.  soluble 


s.  soluble 
v.  soluble 
v.  soluble 
V.  soluble 


31-31.5° 
18-18.5° 
66.4° 
155.6°  C. 
155.3°  C. 
189.5°  C. 
-30.5°  C. 
150° 
155° 


184.5°  C. 
323-4°  C. 
198-9° 
219°  C. 
179° 
233.5°  C. 


leaflets. 


295-8° 


decomp. 
330.6°  C. 
326-30° 
194-5° 
243° 


leaflets/al.. . . 

oily 

tab.  — >  yel . . . 
crystalline.  . . 
large  cryst/et 
wh.  — >  yel . . . 


230-5° 


185-8° 


rhomb,  tab./e 

prisms    

flat  needles/w 
sm.  needles. . 
triclinic  pris. 


107° 


sublimes 

211-12° 

203-4°m 

282°80 

208°;117°18 

-2°  abt. 

174.0° 

250-1° 

251°;  130°12 

dec. 


leaf,  toluene  . 
monocl./chlo. 
oily 

needles 

hexag.leaf./li. 
hexag.  leaf.. . 


leaflets/ale.  . 
hexagonal . .  . 
liquid  at  3  at . 


156.6° 

subl. 

>280° 


crystalline . .  . 
crystalline . . . 

rhombic 

needles/w 

leaflets/dil.al. 
rectang.  tab. . 


large  need  ./w. 
needles 


X  16  parts  dissolve  in  100  parts  lig.  at  20°,  and  24  parts  in  100  parts  benz. 
§  Insoluble  ligroene  and  benzene. 
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Brombenzoic  acid  (p.).. 

2  Bromethylene 

3  Bromine  cyanide 

4  Brommalonic  acid 

5  Bromnaphthaline  («) . .  . 

6  "  («.... 

7  Bromnitrobenzene  (o.) 

8  "  (m.). 

9  "               (p.).. 
10|Bromoform    

Phg.IV(K.) 

Bromphenol  (o.) 

(m.) 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
32 
33 
31 
34 
35 
36 
37 
38 
39 
40 
41 


(P.) 

Brompyridine  (3) 

Bromtoluene  (o.) 

(m.) 

(P.) 

Butane , 

Butyl  acetate 

acetylene , 

alcohol  (n.) 

"       (K) 

"       sec 

amine  (n.) 

benzene 

benzoate 

bromide 

butyrate  (n.) 

carbinol  (tert.) 

chloride 

(tert.)(K.). 

cyanide 

ether 

"      (sec.) 

formate 

iodide 

mercaptan 

mustard  oil 

phenyl  ketone 

sulphide 


Formula. 


Brcya^co^ 

CH2:  CHBr 

BrCN 

CHBr(C02H)2 

C10H7Br 

C10H7Br 

BrC3H4N02 

BrC6H4N02 

BrC6H4N02. 

CHBr3 

CHBr3 

BrC6H4OH 

BrC6H4OH 

BrC8H4OH 

C5H4N.Br 

BrC6H4CH3 

BrC6H4CH3 

BrC6H4CH3 

Cxi3.Cxi2.CH2.CH3. . , 

CH^CO^H,, 

C4H,.C:CH 

CH3.(CH2)2.CH2OH. 
CH3.(CH2)2.CH2OH. 
CH3.CHOH.CH2CH3 
CH3(CH2)2CH2NH2. . 

C8H8(CH2)3.CH3 

C6H6C02.C4H9 

CH3.(CH2)2CH2Br... 

C3H7.C02.C4H9 

(CHJ.C.CHjOH.... 

CH,(CH2),C1 

(CH3)3CC1 

CH,.(CH2),CN 

KW..0 

(GH,(CA)CH)/).-. 

HCOAH, 

CH3.(CH2)2CH2I.... 
CH3.(CH2)2CH2SH.. 
CH3.(CH2)3.NCS. . . . 

C4Hs.CO.C,H, 

(C4H,)2S 


Molecu- 
lar 
Weight 


201.00 

106.99 

106.00 

182.99 

207.02 

207.02 

202.04 

202.04 

202.04 

252.89 

252.89 

173.00 

173.00 

173.00 

158.03 

171.02 

171.02 

171.02 

58.08 

116.10 

82.08 

74.08 

74.08 

74.08 

73.13 

134.12 

178.12 

137.03 

144.13 

88.10 

92.52 

92.52 

83.04 

130.15 

130.15 

102.08 

184.04 

90.14 

115.17 

162.11 

146.21 


Specific 
Gravity. 

Water  — x. 

Air  «-i  (A). 


1.5167  V 


1.4922" 
1.605° 


1.934" 

2.8842* 

2.829-2.832 


1.8401* 
1.63210 
1.4309** 
4099V 
1.3540V 
0.60°2.046(a) 
0.881720 

0.8138H 

0. 807-0 .808H 

0.819" 

0.7401'° 

0.8620  V 

l.OUllI 

1.2792*° 

0.8878° 

0.8122" 

0.8874*° 

0.84011 

0.9995" 

0.769*° 

0.7616" 

0.9108 

1.6166V 

0.858° 


0.8523° 


Digitised  by  VjOOGhC 
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i 

a 

3 

Solubility  in  zoo  cc. 

Melting 
PointT°C. 
C-  Cor- 
rected. 

Boiling 
PoinC^C. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

l1 

0.0037* 

v.  soluble 

v.  soluble 

252° 

mon'cl.nd./w. 

JgO750 

61. 3°780 

soluble 

soluble 
v.  soluble 
oo  abs. 
6 

52° 

needles 

v.  soluble 

oo 
v.  soluble 

needles 

oo  bz. 
sol.  bz. 

4-5° 

59° 

38.50° 

52.56° 

124.92° 

9° 

7° 

279.5°™ 

281-2°  C. 

264.4°7W 

257. 5°™ 

259. 20760 

151.2°  C. 

148-50° 

194-5° 

236-6.5° 

238° 

169.5° 

180.3°7M 

183.7° 

185.2° 

1° 

125. 1°740 

70.5-2.0° 

117.02°  C. 

115-7° 

99.8° 

77.8° 

183-5° 

249°  C. 

105° 

164.8°  C. 

113-4° 

77.96°  C. 

49-52° 

160°7M 

140.9° 

122-2.5° 

106.9° 

129.9° 

97-8° 

167° 

237.5-8.5° 

182° 

nir|iti7Prl  hy  V  1 

prisms 

rhombic  leaf. 

soluble 

00 

soluble 

monocl.  pris. . 

8.  soluble 
v.  s.  sol. 

00 
00 

oil 

32-3° 
63-4° 

leaflets 

sol.  chlo. 
v.  s.  sol. 
insoluble 
insoluble 
insoluble 
insoluble 
a.  soluble 

v.  soluble 

v.  soluble 

tetrag./chlo. . 
oil 

soluble 
soluble 
soluble 
1800  cc. 

oo 

-25.75° 

-39.8° 
28.5° 

soluble 

rhombic 

00 

8.3 

s.  soluble 

29>o 

00 
00 

00 

oo 

<-20° 

thick  oil 

s.  soluble 

52-3° 

v.  8.  sol. 
insoluble 
soluble 

00 

00 

colorless 

insoluble 

bogiZ — 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Name. 


Butylene 

Butyramide  (n.) 
Butyric  acid  (n.) 
"     (K.) 

aldehyde 

anhydride 
Cacodyl ........ 

chloride 

Cacodylic  acid. . . 
Cacodyl  oxide . . . 

sulphide 

trichloride .... 
Cadmium  methyl 
Caffeic  acid 


(K.) 


Caffeine 

Camphene  (i.) 

(d.  orl.). 

Campholene 

Campholic  acid 

Camphor  (d.) 

Camphoric  acid  (i.).. 
(d.). 


"     anhydride . 
Camphoronic  acid  (1.) 

Cantharidine 

Caoutchene 

Capric  acid 

"    (K) 

Caproic  acid 

Caprylic  acid 

'*         anhydride .  . , 

Carbanil 

Carbanilid 

Carbazol 

Carbazoline 

Carbon  diselenide 

disulphide , . 

hexachloride 

monoxide 


Formula. 


C2H8.CH:  CIij 

CHrCHs.CHa.CONHs. 
CHa.CCH^COjH.... 

CH8.(CH2)2C02H 

CH3.(CH2)2CHO 

(CH3.(CH2)2CO)20... 
(CH3)2As.As.(CH8)2.. 

(CH8)2AsCl 

(CH8)2AsO.OH 

((CEUtAskO 

((CH^.As)^ 

(CHa)2Asa, 

Cd(CH,)2 

CJB&4+IH& 


C8H10N4O2+H2O. 

^ioHia 

C10Hl(l 

(CH,)3C,H7 

C,H15.C02H 

C10H18O 

C8Hu(C02H)2.... 
C^tOQffl,.... 

C10HMO8 

CflHu(C02H)3.... 

C10H12O4 

C4H6 

CH3.(CH2)8C02H. 
CH^CCH^CO.H. 
CH^CH^COJEI. 
CH8.(CH2).C02H. 

(C8H150)20 

C,H8NCO 

COCNHC^H,),. . . . 

(C6H4)2NH 

CI2HWN 

CSe2 

CS2 

PA 

CO 


Molecu- 
lar 
Weight. 


56. 

87. 

88. 

88. 

72. 
158. 
210. 
140. 
138. 
226 
242. 
211. 
142. 
189. 


212.26 


136 
136 
124 
170 
152 
200 
?00 
182 
218 
196 

54 
172 
172 
116 
144 
270 
119 
212 
167 
173 
170 

76 
236 

28 


.12 
.12 
.13 
.15 
.13 
.13 
.13 
.12 
.12 
.10 
.05 
.16 
16 
10 
.13 
.24 
.08 
.18 
.11 
.16 
.40 
.12 
.70 
.00 


Spedilo 
Grarity. 

Water -x. 

Air-i(A). 


0.9599  V 
0.956H 
0.8170V 
0.97816 

1.+ 
1.+ 


1.46218 


1.2311 


0.803420 


0.99210 
1.228 
1.186 
1.194" 


0.65-20 
0.8858V 
0.930H 
0.9289" 
0.9100  V 


1.09218 


1.2555" 
1.9988V 
0.9674 
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Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV'C. 
C-  Cor- 
rected. 


Boiling 
PointT3^ 
C.  -■  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


soluble 

00 
00 

3.6 


s.  soluble 
insoluble 
v.  soluble 
insoluble 
soluble 


dec. 
soluble 

[1.361§ 

insoluble 
insoluble 
insoluble 
0.01619 
v.  s.  soL 
0.239 
0.6251* 
v.  s.  sol. 
6.0 
003 


31 
32 
33 


v.  s.  sol. 
v.  s.  sol.  hot 
s.  soluble 
0.25100 


dec. 

v.  s.  sol. 
insoluble 
v.  s.  sol. 

36 

370.218" 
insoluble 
3.3  cc. 


1.5-2.5° 


soluble 

00 
00 


s.  soluble 

oo 

00 


115-6° 
-7.9°  C. 
abt.-4° 


soluble 


soluble 


-6° 


162.3°  C. 

161-3° 

73-4° 

191-3° 

170° 

100° 


soluble 


v.  s.  sol. 


200° 
25° 


soluble 


dec.  40-50° 


v.  soluble 

0.93**95% 
3.12*«abs. 

v.  soluble 

v.  soluble 

v.  soluble 

soluble 

1201' 

33 

112 

v.  soluble 

v.  soluble 

100 


soluble 
soluble 
soluble 

00 


comb, 
v.  soluble 
0.92 
v.  soluble 


oo 

mod.  sol. 
20  cc.M 


0.04418 
0.3088 
v.  soluble 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
28 

insoluble 
v.  soluble 
v.  soluble 
0.11 


195° 

234-5° 

49.5-5.0° 
51-2° 


soluble 
soluble 
soluble 

oo 


105-6° 

176.4° 

208° 

200-2° 

220-1° 

136-7° 

218°  C. 

-10° 

31.3° 

30-1° 

-5.2° 

16.5° 


104-5°? 
dec. 

sub.  116°° 

157°  C. 
159°  C. 
138° 
255° 
209.1°  C. 


v.  soluble 
s.  soluble 
v.  soluble 


240.10° 

238° 

99° 


C. 


oo 
v.  soluble 


-108.6°C. 
187° 
211° 


120° 


dist.  in  COj 
dec.  270° 
dist. 


14.5° 
268.4°  C. 
268-9° 
205° 

237.5°  C. 
280-90° 
166°7M 
sub.  260° 
351.5°  C. 
296-7° 


46.2° 
185° 
190° 


wh.  tablets . . 


oil. 


rhomb,  pris. 


yel.  moncl. 

pris./w. 

glit.  needles. 

feath.  need., 
feath.cryst. 

leaf./et.+al. 
hexagonal 
crystals 
monoclinic  . , 
rhb.  pris./al. 
sm.  needles. . 
trimet.  tab.. . 


needles 
finewhite  nee. 
oily  liquid . . . 

leaflets 

oil 


prisms/al. .  . . 
leaf,  tablets. . 
silky  need,  or 
yellow. .  .[pris. 


rhb.  tab./al. 


*  0.059  CS,;   12.97  chlo. 
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5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Name. 


Carbon  oxysulphide. . . 

suboxide 

tetrabromide 

tetrachloride 

(K.)... 

tetraiodide 

Carbonyl  chloride 

Carbostyril 

Carboxy-cinnamic  ac.  (o.) 

Carminic  acid 

Carvacrol 

Cellulose 

Cerotic  acid 

Ceryl  alcohol 

Cetyl        "      

Chlor -acetic  acid 

"     (K.)... 

-acetone 

-acetyl  chloride 

-acetylene 

-aliylene 

-aniline  (o.) 

".      (m.) 

"       .(P-) 

benzamide  (o.) 

(m.) 

(p.) 

benzene 

"        (K.) 

benzoic  acid  (o.) 

"     (m.) 

"      (p.) 

diphenyl  (o.) 

(m.) 

"         (PO 

ether 

ethyl  alcohol  (2) 

Chlorhydrine 

Chlor-methyl  ether 

malonic  acid 

naphthaline  (a) 


Formula. 


COS 

OC;C:CO. 

CBr4 

CC14 

CC14 

CI4 

COCl2 

Py2,C9HiNOH 

C02H.C6H4.CH:CH.C02H 

CaH^O,, 

(CH3)2CH.CflH3(CH3).OH 
(C6H10O6)s,s=34? 

QeHaOj 

CaeH^O 

ClflH330H 

C1CH2.C02H 

C1CH2.C02H 

CH2C1.C0.CH8 

CH2C1.C0C1 

HC1C-.C: 

CHiC.CH2Cl 

C1C6H4.NH2 

C1C6H4.NH2 

ClCflH4.NH2 

C1C6H4C0NH2 

C1C6H4C0NH2 

ClCflH4CONH2 

C6H5C1 

C6H6C1 

C1C6H4.C02H 

C1C6H4.C02H 

C1C6H4.C02H 

C1.C6H4.C6H5 

C1.C6H4.C6H5 

C1.C6H4.C6H8 

CH3.CHC1.0.C2H6 

CH2C1.CH20H 

CH2Cl.CHOH.CH2OH  . . . 

C1CH2.0.CH3 

CHC1.(C02H)2 

C10H7C1 


Molecu- 
lar 
Weight. 


60 

68 

331 

153, 

153. 

519 

98 

145 

192 

494 

150 

162 

396 

382 

242 

94 

94 

92 

112 

60 

74 

127 

127 

127 

155 

155 

155 

112 

112 

156 

156 

156 

188 

188 

188 

108 

80 

110 

80 

138 

162 


2.1040 


3.42 

1.6084*j? 

1.601H 

4.3220 

1.392V 


0.9777« 
1.27-1.61 
0.8359  V 


Specific 
Gravity. 

Water  =  x. 

Air- 1. (A). 


0.8176V 
1.3978" 
1.3978" 
1 . 162" 
1.495° 

1. 0454s 
1.2125V 
1.2156V 
1.34018 


1.1125M 

1.104M 

1.540 


1.541" 


1.2005" 
1 . 1302° 
1.062510 


1 . 1938V 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV^C. 
C.=  Cor- 
rected. 


Boiling 
PointT^. 
C.=.  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


100  cc. 
sol.  dec. 
insoluble 
0.080*° 
v.  v.  s.  sol. 


dec. 

v.  s.  sol. 
s.  soluble 
v.  soluble 
sol.  KOH 
insoluble 
insoluble. . 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36  dec. 


soluble 


00 
00 


00 

soluble 
soluble 

00 
00 


ior 

92.5° 
-19.5° 


abt 


0°12.5  at. 

7° 
189.5° 


long  cryst. 
tablets.    . . 


dec. 

v.  soluble 
v.  soluble 
s.  soluble 


insoluble 
v.  soluble 
v.  soluble 
s.  soluble 
decomp. 
spon.  comb. 


insoluble 
v.  soluble 
soluble 
soluble 
soluble 
v.  soluble 
oo 


v.  soluble 
s.  soluble 
v.  s.  sol. 
soluble 
insol. 
20M* 


<-75° 
199-200° 
173-5° 
dec.  136° 
0° 


76.74° 
76-7° 
dec. 
8.2°  C. 
sub. 


C. 


red  regular . 


237.97°  C. 


soluble 
soluble 
v.  soluble 

00 


82.5° 

79° 

50° 

62.5-3.2° 

62-3° 


dec. 

344°,  119°° 

185-7° 

185-7° 

119° 

105-6° 


large  pris./al. 

needles/w 

monocl. prism. 

thick  oil 

amorphous  .  . 
mic.  need./al. 

crystals 

leaflets/al.. .  . 
rhomb,  tab.  . 
rhomb,   tab. 
[or  pris. 


soluble 


<-14° 


s.  soluble 
s.  soluble 
v.  s.  sol. 


v.  soluble 
v.  soluble 
v.  soluble 
soluble 


soluble 
v.  soluble 


v.  soluble 


0.11° 
0.04° 
0.02 


v.  soluble 
soluble 
v.  soluble 
sol.  lig. 


00 

v.  soluble 
soluble 
v.  soluble 
soluble 


.7° 
142.4°  C. 
134.5° 
178.3°  C. 

~44.9° 

-45° 
142° 
158° 
243° 
34° 
89° 
75.5° 


65° 
207° 
230°™ 
232.3°  C. 


132° 
131-2° 


rhomb.prisms 
long  need  ./w 

needles 

needles/et.  .  . 


sub. 


267-8° 


rhomb,  tab. 
small  prisms, 
monocl.  tab., 
moncl.  prisms 


oo 
soluble 
dec. 
v.  soluble 


dec. 

oo 
soluble 


00 

oo 
soluble 


282° 
97-8° 
132°,  51°w 
127° 
59.5° 


thin  leaflets. . 


v.  soluble 
soluble 


v.  soluble 


133° 


263° 


prisms. 


*  v.  sol.  acetone,  bz.,  chlo.,  and  CS2. 
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Name. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
36 
37 
38 
39 
40 


Chlor-naphthaline(^)  .  . 

nitro-benzene  (o.)    •  • 

(m.)... 

(p.).-- 

Chloral 

hydrate 

Chloroform 

Chlorophyll 

Chlor-phenol  (o.) 

(m.) 

".     .       (P.) 

propionic  ac.  (o) 

"        "     03) 

pyridine  (2) 

"         (4) 

quinoline  (py.  2) .  .  .  . 
(py.  4).... 

toluene  (o.) 

"  (K.).-... 

"        (m.) 

"   (K.) 

"        (P.) 

"  (K.) 

trinitro-benzene 

Cholesterin 

Cholic  acid 

Chrysaniline 

Chrysene 

Chrysine 

Cincholic  acid 

Cinchomeronic  acid 

Cinnamic  acid 

Cinnamic  aldehyde .  .  . . 


(K.). 


"  anhydride. 
Cinnamyl  alcohol .  . . 

chloride 

Citraconic  acid 

anhydride 

Citral 


Formula. 


Molecu 

lar 
Weight. 


C10H7C1 

C1C„H4N02 

C1C6H4N02 

C1C6H4N02 

CCl3.CHO 

CC13.CH(0H)2 

CHCI3 

C^H^N.Mg...:... 

CiC6H4OH 

C1C6H40H 

C1C6H40H 

CH3.CHC1.C02H 

CH2C1.CH2.C02H.... 

C5H4C1N 

C5H4C1N 

C9H8C1N 

C^CIN 

C1C6H4.CH, 

ClCflH4.CH, 

C1C8H4.CH8 

C1C6H4.CH8 

C1C6H4CH8 

QCflH4CH3 

aC8H2(N02)82:4:6. 


.H^OH  +  HaO. 


C, 
CMH40O5+H2OorC2H6O, 

C19H18N3+2H20 

Ci8H12 

^i5H10O4 

C7H8Oe 

3,4C8H3N(C02H)2 

C6H6.CH:CH.C02H.... 
C6H6.CH:  CH.CHO ...... 

C8H5.CH:  CH.CHO  .... 

(C9H70)20. 


C6H5.CH:CH.CH2OH. 

C9H70C1 

CH3.C.(C02H):HC.C02H 

C5H408 

C9H18.CHO 


162.51 

157.52 

157.52 

157.52 

147.36 

165.38 

119.36 

690.90 

128.49 

128.49 

128.49 

108.49 

108.49 

113.52 

113.52 

163.54 

163.54 

126.51 

126.51 

126.51 

126.51 

126.51 

126.51 

247.48 

390.37 

426.34 

321.28 

228.10 

254.08 

188.06 

167.08 

148.06 

132.06 

132.06 

278.12 
134.08 
166.51 
130.05 
112.03 
152.13 


Specific 
Gravity. 

Water -x. 

Air -1  (A). 


1.2656" 

1.368M 

1.534 

1.520" 

1.5121V 

1.901 

1.4760" 


1.30680 
1.28° 


1.205" 


1.275417 

1.376617 

1.0877H 

1 .082!* 

1.0722V 

1.074!* 

1.0749H 

1 .071!* 
I  797ao 

1.067 


1.24754 
1.1129H 

1 .048H 


1.0397H 


1.617 

1.250" 

0.886820 
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Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Poin^C. 
C.  -  Cor- 
rected. 


Boiling 
Point,  HJ. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


v.  sol.  bz. 


v.  soluble 
66 

0.63" 
insoluble 


9 
10 
11 
12 
,13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 


v.  s.  sol. 

00 

v.  soluble 
v.  s.  sol. 
mod.  sol. 
v.  v.  s.  sol. 
sol.  HQ 
insoluble 
s.  soluble 


soluble 
soluble 
v.  sol.  hot 
soluble 

00 

v.  soluble 

00 

v.  soluble 
soluble 
soluble 
v.  soluble 

00 

v.  soluble 


soluble 
soluble 
soluble 


00 

sol.  CS, 

00 

v.  s.  sol. 


v.  soluble 

00 

00 


56° 

32.5° 

44.4° 

83° 

-57.5° 

57° 

63.2°  C. 
no  mp. 
7° 

28.5° 
37° 


41.5° 


v.  v.  sol. 
v.  v.  sol. 


v.  v.  sol. 
v.  v.  sol. 


soluble 


s.  soluble 
insoluble 
8.  soluble 
insoluble 
insoluble 
0.025 
v.  v.  s.  sol. 
8.  soluble 
v..v.  s.  sol. 
v.  sol.  hot 
v.  s.  soL 
0.049* 
v.  s.  sol. 


soluble 


35  insoluble 


40 


mod.  sol. 


24516 

insoluble 

insoluble 


soluble 
v.  sol.  hot 
ll78  1.0817 
4.870% 
s.  soluble 
0.09718 
2.078  * 
soluble 
s.  soluble 
13. 9M  abs. 

00 

soluble 

v.  s.  sol. 
v.  soluble 


00 

s.  soluble 

18 

0.218 


s.  sol.  bz. 
soluble 


00 


v.  s.  sol. 


s.  soluble 
v.  v.  s.  sol. 
v.  soluble 

00* 
00 

sol.  bz. 
v.  soluble 
soluble 
soluble 


37-8° 

34° 

-34.0° 

-34° 

-47.8° 

-47° 

7.4° 

6.5-7.5° 

83° 

148.5°  C. 

195° 

267-70° 

250° 

275° 

168-9° 

258-9° 

133° 

-7.5° 

-8° 

130-5° 
33° 
35-6° 
80° 

7° 


soluble 


264-6°  C.781 

245. 5°788 

235.6°  C. 

242° 

97.7°  C. 

97.5° 

62o7fl0 

dec. 

175-6° 

214° 

217° 

186° 

203-5° 

166°714 

147-8° 

2750751 

260-10744 

155° 

158-9.5° 

162°7M 

160.5-2.5° 

162. 3°786 

160.5-2.5° 


rhomb,  leaf.. 

needles 

rhombic 

monocl.  pris. 


moncl.  tab. 


hexagonal 


crystals . 
crystals. 


leaflets. 


need./dil.  al.. 


360°  in  vac. 
dec.  160° 
dist. 
448°760 
subl.  need 


dec 

300° 

209.5°280C 
f248-50° 
\dec. 


moncl.tab./e. 
moncl.pr./chl 
monocl.  tab. . 
tetrahed./al. . 

yel.need 

scales  or  rhb . 
yellowtab./al. 
moncl.tab./w. 
prisms  HC1. . 
moncl.  prisms 


257. 5°.  C. 
170°68 
in  steam 
213-4°  C. 
228-9° 


(colorless   to 
brownish 
prisms/al.. . . 
long  needles  . 

crystals 

moncl.  prisms 


oil. 


Very  slightly  soluble  benzene,  CS2,  chloroform,  and  ligroene. 
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Formula. 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water— x. 

Air  =  i  (A). 


Citramalic  acid  (rac). 
Citric  acid 


Collidine  (a)., 
"  (7)  • 


C02H.CH2C(OH)(CH3) 

CO.H 
(C02H.CH2)2C(OH)  C02H 

+H20 

CH3.C8H8N.C2H6 

CH3.C5H8N.C2H6 

(CH3)8C6H2N 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
.38 


dicarbonic  acid 

Conif  erine 

Conilne  (d.) 

Coumaric  acid  (o.) 

"      (P.) 

Coumarin.  .    

Coumaron 

Creatine 

Creatinine 

Creosole 

Cresole  (o.) 

"       (m.) 

"      (P0 

methyl  ether  (o.)  (K.) 
"  (m.)(K.) 
"        (p.)(K.) 

Croconic  acid 

Crotonic  acid  (a) 

"     (/3)(Iso-).. 
"       aldehyde  (a)  . . . 

Crotonyl  ether 

alcohol 

Cumene 

Cuminalcohol  (p.)  (K.) . . 
Cuminic  acid  (p.) 


(CH3)3C6N(C02H)2 

CWH2208+2H20 

^q.H.oN.cya, 

OHC6H4CH:  CH.C02H 
OHC6H4CH:  CH.C02H 

Ofifin 

C8H60 

C4H9N302+H20 

CAN/) 

CH3.OCflH3(CH8)OH... 

CH3.C8H4OH 

CH8.C6H4OH 

CH8.C6H4OH 

CH3.C6H4.O.CH8 

CH8.C6H4.O.CH3 

CH8.C6H4.O.CH8 

COiCiCCCO^+SftO 
CH8.HC:CH.C02H.... 

HCH3C:  CH.C02H 

CH3HC:CH.CHO 

(CH3CH:CH.CH2)20... 
CH3CH:CH.CH2OH.... 

C6H6CH(CH8)2 

(CH3)2CH.C6H4.CH2OH. 

(cna[j1CH.c6H4.oo1H.... 


aldehyde 

Cyan-acetic  acid. 

amide 

anilid 

aniline 

Cyanic  acid 

Cyanof orm 

Cyanogen. . . 


(CH^CHC^CHO.. 

CNCH2.C02H 

CN.NrL, 

CNNHCeH8-fJH20. 
(C6H8.NH2)2(CN)2... 

CONH 

HC(CN)3 

(CN)2 


148.06 
210.08 

121.13 
121.13 
121.13 


1.542 

0.9268" 
0.9656° 
0.917" 


209 
378 
127 
164 
164 
146 
118 
149 
113 
138 
108 
108 
108 
122 
122 
122 
196 
86 
86 
70 
126 
72 
120 
150 
164 


.13 
21 
.18 
.06 
.06 
.05 
05 
.21 
.18 
.08 
.06 
.06 
.06 
.08 
.08 
.08 
.07 
.05 
.05 
.05 
.12 
.06 
.10 
.11 
.10 


0.847217 


1.07761* 


148.10 
86.07 
42.10 
127-14 
238.28 
43.05 
91.13 
52.08 


1.09561* 

1.0511** 

1.0391* 

1.039U 

0.9781* 

0.9691* 

0.9681* 


0.9730" 

1.0312V 

0.8593V 

0.8895*. 

0.8726° 

0. 8629V 

0.9745H 

1.1625* 

0.9759** 


1.140° 


0.86617  licj. 


■Digit  i£G( 
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Solubility  in  ioo  c.c. 


Water  (w.).    Aloohol  (al.).    Ether  (et.) 


Melting 
PoinV»C. 
C.=  Cor- 
rected. 


Boiling 
Point,  ^C. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


deliq. 

133 

less  sol.  hot 
insoluble 
sol.;  insol. 

hot 
v.  s.  sol. 
0.51 
1.1 

s.  soluble 
v.  s.  sol. 
v.  s.  sol. 
insoluble 
1.3518 
8.718 
s.  soluble 
0.3 

s.  soluble 
8.  soluble 
insoluble 
insoluble 
insoluble 
v.  soluble 
8.3 


v.  soluble 

75.9 

v.  soluble 
soluble 


mod.  sol. 


2.26 


v.  soluble 


119° 


153° 


2440 

25  mod.  sol. 


26 
27 


16.6. 


28  insoluble 

29  insoluble 

30  v.  8.  sol. 

31 
32 
33 
34 
35 
36 
37 
38 


soluble 
v.  v.  sol. 
soluble 
insoluble 
soluble 
soluble 
450  cc. 


v.  s.  sol. 
soluble 

00 

v.  soluble 
v.  soluble 
v.  soluble 
soluble 
0.008 
0.98Ifl 

00 
00 
00 
00 

oo 

00 

00 

soluble 
sol.  lig. 
soluble 


v.  s.  sol. 
insoluble 
v.  soluble 
v.  s.  sol. 
v.  soluble 
soluble 
soluble 
insoluble 


no  m.p. 

185° 

-2.5° 

207-8° 

206° 

67° 

<-18° 

dec. 

dec. 


oo  ;  oo  bz. 

oo 

00 

oo 

00 

00 

oo   • 


30° 

3-4° 

36° 


72° 
15.45° 


<-30° 


soluble 

00 

soluble 


soluble 

00 

v.  soluble 


116.5° 


dec.  200° 

dec. 

17^-80° 

195-6°7M 

171-2° 


dec. 
170° 
dec. 


monool.  pr. . 
rhomb,  pris. 


fineneed./w.. 
glit.  needles  . 


290-0.5° 
173-4° 


long,  needles, 
silky  need. /w. 
rhombic/et.  . 


221-2° 
191°  C. 
202°  C. 
202°  C. 
169-71° 
173.5-6° 
174-6° 


moncl.  prisms 
moncl.  prisms 

oil 

crystals 


soluble 
v.  soluble 
v.  v.  sol. 
s.  soluble 


soluble 
v.  soluble 
v.  v.  sol. 
s.  soluble 


66.1-6.4°  C 
40°  &  203° 
47° 
210-20° 


185°  C. 

171.9°  dec, 

104-5° 

143.5° 

117° 

152.5-3° 

243-6° 

subl. 

235.5°  C. 
dec. 


prisms 

colorless 

colorless 

colorless 

yel.  needles. . 
moncl.  prisms 
need,  or  pr... 


wh. — »yel. .  . . 

triclin.pris.or 

tab./al. 


dec. 


crystals 

long  needles.. 

leaflets 

leaflets 


s.col  comb, 
soluble 


soluble 
soluble 


93.5° 
34.4° 


-20.7° 

Digitized  by* 
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3 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Cyanogen  bromide. 

chloride 

iodide 

sulphide 


Cyan-propionic  acid  (a) . . 

Cyanuric  acid 

Cyclo-hexane 

hexanol 

hexanone 

pentadiene 

pentene 

Cymene  (o.) 

"       (m.) 

"      (P.) 

"  (K.) 

Dambose 

Deca-hydro- naphthaline 

Decane  (n.) 

Decyl  alcohol 

Decylene  (n.) 

Desoxalic  acid 


Dextrin 

Diacetin 

Diacetyl 

dioxime  (K.) 

Diacetylene 

dicarbonic  acid. ..... 

Di-allyl 

carbinol 

Diallylene 

Diamino-triphenyl    me- 
thane (pp.) 
Diazo-amino-benzene  . . 

benzene  chloride 

"  nitrate 

"  sulphonic  acid(o.) 

"  "  "   (m.) 

"  "  "    (p.) 

methane 


Formula. 


CNBr.. 
CNC1.. 
CNI... 


CH8.CHCN.C02H.liH20 

CaNtHy09+2H/) 

CH,<(CHs.GHs)a>CHs.. 

(CH^rCHOH 

(GHJ,:0O 

CH8<(CH:CH)2> 

<(CH2.CH2),>CHa 

CH8.C6H4.CH2.CH2CH8 
CH8.C6H4.CH:(CH3)2.... 
CH,.C6H4.CH:  (CH,),. . . . 
CH^H^CHrCCHa),.... 

C8H8(OH)6 

CioHjg 

GHf.(CHf),CH1 

CH3.(CH2)8.CH2OH 

CH8.(CH2)7.CH:CH2.... 
C02H.CH(OH).C(OH). 
(C02H)8 


CH8.CO.CO.CH8 

CH8.C(NOH)  ]*.... 

CH.C.CiCH 

(.CiC.C02H)2+H20. 
(CH2:  CH.CH2.)2. . . . 

(C^CHOH 

C^.CHjj.CiCH.... 
C8H5CH(C8H4NH2)2. 


C8H6.N.NH.N.C6H6. 

C.H6.N2C1 

C6H6.N2N08 

C.H.rN.SO, 

QA:NJ30, 

QArN^SO, 

CH8:  N3. 


Molecu- 
lar 
Weight. 


106.00 

61.49 

153.01 

84.14 

126.11 

165.19 

82.10 

100.10 

98.08 

66.05 

68.06 

134.12 

134.12 

134.12 

134.12 

180.10 

138.15 

142.18 

158.18 

140.16 

194.05 

324.16 
176.10 

86.05 
117.14 

50.02 
156.04 

82.08 
112.10 

80.06 
274.23 

197.21 
140.57 
167.16 
184.17 
184.17 
184.17 
42.08 


Specific 

Gravity. 

Water  — x. 

Air -i  (A). 


1.+ 


,768° 
7843V 


9473V 

8047V 

7754  V., 

874818 

862" 

8597" 

853H 

752 

87730 

7467*° 

8297V 

7630° 


1.0384 
1. 17881* 
0.9734" 


0.6880  V 
0.8752° 
0.857918 


Digitized  by  LjOOQ  IC 
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i 

Solubility  in  xoo  c.c. 

Melting 
PointT°C. 
C.«  Cor- 
rected. 

Boiling 
PointT2^. 
C.=  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

soluble 
2500  cc. 
soluble 

v.  soluble 

v.  soluble 
0.2517 

soluble 
10,000  cc. 
soluble 

soluble 

v.  soluble 
0.349 

soluble 
5000  cc. 
soluble 

v.  soluble  * 

52° 

-5° 

146.5° 

60° 

140°  dec. 

61.30760 
15.5° 

needles  

long  needles  . 

(rhomb,  tab. 

( or  leaf, 
amorphous . . 
monoclinic  .  . 

sub.  30°+ 

6.2° 
20° 
-45°  * 

81-1.5° 

160-1°  C. 

155.5°  C. 

42.5° 

45-6° 

181-2° 

175-6° 

176.5° 

174-6° 

319°  in  vac. 

189-91° 

173°  C.   . 

231°  C. 

172° 

dec. 

3.56 

v.  soluble 

insoluble 

soluble 

needles 

<*> 

00 

oil 

insoluble 
insoluble 
insoluble 
insoluble 
s.  soluble 

soluble 
soluble 
v.  soluble 
8.  soluble 
ins.  abs. 

<-25° 
^-73.5° 
-73  5° 
225°  C. 

soluble 
soluble 

monoclinic/w 

-30-32° 

7° 

soluble 

thick  liquid. . 

v.  soluble 
v.  soluble 

CO 

251* 
v.  s.  sol. 

v.  soluble 

insoluble 
v.  soluble 

cryst.  mass... 
amorphous . . 

insoluble 
oo,insol.CS2 

40° 

259-61° 

87. 5-8° ' 

yellow 

colorless 

v.  soluble 

v.  soluble 

232-3° 

mod.  sol. 
insoluble 
v.  v.  s.  sol. 

v.  soluble 

v.  soluble 

177°  exp. 

59.5°  C. 
151°  C. 
70° 

tab./al.+et.. 

v.  v.  s.  sol. 

insoluble 
v.  soluble 
v.  v.  sol. 
0.071525 
v.  soluble 
v.  sol.80 
decomp. 

v.  soluble 

soluble 
soluble 
soluble 

v.  soluble 

v.  soluble 
insoluble 
insoluble 

139-40° 

96° 
dec. 
exp. 

warts 

exp. 

yellow  leaf /al. 
needles 

needles 

cryst.  mass. . 
red  y .  pris./w. 
sm.  need./w. 
yellow 

...'», 

exp. 

insoluble 
soluble 

soluble 

exp.  200° 

0° 

*  Very  soluble  carbon  disulphide;  mod.  sol.  chlo.  and  bz. 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 
35 
36 
37 
38 
39 


Name. 


Diazo-phenol  (p.) 

Dibenzyl 

amine 

Dibrom-acetic  acid .... 

anthracene 

benzene  (o.) 

"        (m.) 

"        (P.) 

propyl  alcohol  (K.).  . 

Di-butyl  carbonate 

Di-butyl  oxalate 

Dichlor-acetamide 

acetic  acid 

acetone 

acetyl  chloride 

aldehyde 

anthracene  (0)  (9,  10) 

aniline   (2,  4) 

"        (2,5) 

"        (3,4) 

"        (3,5) 

benzene  (o.) 

"        (m.) 

"        (P.) 

benzoic  acid  (2,  5). . . 
"  (2,  6). .  . 
"     (3,4)... 

ether 

hydrine  (1,  3) 

"        (2,  3) 

propane  (2,  2) 

stilbene 

Dicyan  diamide  (K.). .  . 

diamidine  sulphate(K.) 
Diethyl-acetic  acid. .  . . 

amine 

".    (K.) 

aniline 

"     (K.) 


Formula. 


Molecu 

lar 
Weight. 


C&JH&+4B& 

C8H6.CH2.CH2C6H6 

NH(CH2C6H5)2 

CHBr2.C02H 

C8H4.C2Bra.C6H4 

C8H4Br2 

C.H4Br3 

C8H4Br2 

CH2Br.CHBr.CH2OH.. 
(C4H9)2C08 

(C4H9)2CA 

CHC12.C0NH2 

CHa2.C02H 

CHCl2.CO.CHa 

CHCl^COCl 

CHCl2.CHO 

C^HgCljj 

NHAHaCl, 

NHAHaCl, 

NH2CflH8a2 

KHfifljn, 

C^A, 

CeH.Cl, 

C^Cl, 

Cl2CflH8.C02H 

CLAH8.C02H 

O.Qft.OOJH 

CH2C1.CHC1.0.C2H8... 
CH2C1.CH0H.CH2C1.. 
CH2Cl.CHa.CH2OH.. 
CH8.Ca2.CH8 

CuHjqC^ 

NH:C(NH2).NH.CN.. 
[NH:C(NH2).NH 
CONH2]2.H2S04+2H20 

(CjjH^HC.COjH 

(C2H5)2NH..... 

(C^NHC^lV 

(Qft.),Nqft 


192. 
182. 
197. 
217. 
335. 
235 
235 
235 
217, 
174 
202 
127 
128 
126 
147 
112 
246 
161. 
161, 
161 
161 
146 
146, 
146 
190 
190. 
190, 
142. 
128. 
128. 
112. 
248. 


0.9752*8 
1 .03361* 


84.19 
338.52 
116.10 
73.13 
73.13 
149.16 
149.16 


Specific 
Gravity. 

Water  —  1. 

Air-x(A). 


1.97718 

1.9551* 

2.220 

2.101* 

0.924480 

1.010° 


1.572418 
1.236" 


1.567 


1.3254° 

1.307° 

1.26751* 


1.174" 
1.36719 
1.35517-5 
1.82718 


0.9196J8 

0.72264 

0.7028H 

0.9351V 

0.993H 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinC°C. 
C.=-  Cor- 
rected. 


Boiling 
PoinC^C. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 

2 

3 

4 

5 

6 

7. 

8. 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 


v.  soluble 
sol.  CSa 
insoluble 
v.  soluble 
sol.  hot  bz. 


insoluble 


v.  soluble 
mod.  sol. 
v.  soluble 
v.  soluble 
8.  soluble 
soluble 
soluble 
14io 

v.  soluble 


s.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
s.  soluble 


38-9°  exp. 
51.8° 


soluble 

00 


48° 
221° 
-1° 
1-2° 
89.3°  C. 


v.  sol.  hot 

soluble 

soluble 


v.  soluble 
soluble 


v.  soluble 
soluble 


98° 
-4° 


insoluble 
sol.  bz. 


s.  sol.  lig. 


v.  sol.  bz. 
0.09" 


s.  soluble 

soluble 

soluble 

soluble 

soluble 

soluble 

soluble 

00 

soluble 


8.  soluble 


soluble 
v.  soluble 


v.  s.  sol. 


V.  8.  Sol. 


209° 

63° 

50° 

71.5° 

50.5° 

<-14° 

-18° 

53° 

166° 

126.5° 

203° 


oo 


oo 

00 


(2. 26*) 

soluble 

s.  soluble 

v.  soluble 

soluble 

insoluble 

insoluble 


ooCS2 
v.  sol.  hot 

(1.26wabs) 
insoluble 


v.  soluble 

(0.6118abs) 
insoluble 


170° 


204-5° 


soluble 
soluble 
soluble 
soluble 


soluble 
soluble 

oo 


284° 
269OM0  c. 

232-4° 

subl. 

223.8°™ 

219.4°™ 

219° 

218-21° 

207.7°  C. 

243.4°  C. 

233-4°™ 

189-91° 

120° 

107-8° 

89.5-90.5° 


yellow  need 
monoclinic. . 


crystals 

yel.  need./tol. 


moncl.  tab. . 
wh.  — >  yel . . . 


moncl.  prisms 


245°  C. 

251° 

272° 

259-60° 

179° 

172°787 

173.7°  C. 

301° 


yel.  needles. . 
need./dil.  al.. 
needles/lig. . . 
needles/lig.. . 
needles 


(list. 

140-5° 

182° 

182° 

69.7° 


mon.leaf  ./al. . 
needles/w.  . . 
sm.  needles . . 
fine  need./w.. 


silk.  need,  or 

leaflets 
leaf,  and  tab. 
sm.  wh.  need. 


<-15° 
-40° 
-40° 
-38.8°  C. 
-38-9° 


190°™ 

55.5° 

55-7° 

213.5°™ 

215.0-6.5° 


[oil 

usually  yel. . . 


niqitizprihyWOO.QK 


— 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Diethyl- benzene  (u.)  .  .  . . 
"        (m.) 

"        (P-) 

carbinol 

fumarate 

glutaconate 

isosuccinate 

itaconate 

ketone 

"      (K.) 

maleate 

malonic  acid 

mesaconate 

mesoxalate 

oxamide  (K.) 

phosphine 

sulphite 

toluene  (s.) 

urea 

"     (uns.) 

Diethylene  glycol 

Difluor  benzene  (p.) 

Diglycerine 

Diglycolic  acid 

Diguanid 

Dihydro-anthracene 

benzaldehyde  (A  4,  6). 

benzene  (1,  2) 

naphthaline 

phthalicacid  (A  2,  4). 

quinoline 

resorcine 

terephthalic  ac.  (Al,  4) 

toluene.  (  A  1,  3) 

-xylene  (o.) 

"        (m.) 

"        (P.)- 

Dihydroxy-benzoic   acid 

(2,  3) 
benzoic  acid      (2,  4) . . 
(2,5).. 


Formula. 


Molecu- 
lar 
Wdght. 


CpH^CjtHj^ 

<WW)f 

QA(CA)i 

(C,H,),CHOH 

(CA)AHA 

(WAH.O, 

(CA)AHA 

(C,H,)AHA 

caco.ca 

«ap0flp&4 

(CjH^O.fCOjH), 

(CjHJAHA 

(OH)jCtCOjCjH^ 

(.CO.NHCjHj), 

(CjHJjPH 

(CjHOjSO, 

(CjHj-jAHjCH, 

CO(NHCA). 

NHjCO.XfC.H,), 

(CHjt)H.OH„)jO 

C.H4FS 

C.HM0, 

(C0ACHj),0+H,0... 
HN<[.C(NH,):NH]2... 

C»H4:  (CHj),:  C,H4 

C7H80 

CA 

CioHg.H, 

o.CA(C0jH)2 

CAN 

CAOjA 

C,H,(COjH)j 

CH3.CflH7 

(CH3)2C6H8 

(CH3)AH. 

(CH3)2C6Hfl 

(OH)2C6H3C02H  +  2H20 

(OH)2C6H3C02H+  3H20 
(OH)2C6H3C02H 


134 
134 
134 

88 
172 
186 
174 
186 

86 

86 
172 
160 
186 
192 
144 

90 
138 
148 
116 
116 
106 
114 
166 
152 
101 
180 
108 

80 
130 
168 
131 
112 
168 

94 
108 
108 
108 
190 


0.8662*1 

0.8602? 

0.8675* 

0.8312° 

1.06310 

1.0499V 

1.021315 

1.0504" 

0.83351 

0.8140H 

1 .07401* 


208.10 
154.05 


Specific 

Gravity, 

Water  -i. 

Atr  =  i(Aj. 


1.049216 


<1 

1.1063° 
0.87920 
1.0415 


1.132° 
1.11 


1 .0327° 
0.8478V 


0.8354  V. 
0.8275*° 


*  Very  soluble  benzene  and  ligroene. 
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1 

Solubility  in  ioo  c.c. 

Melting 
PointT^C. 
C-  Cor- 
rected. 

Boiling 
PointT^. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

<-20° 
<-20° 
<-20° 

184-4.5° 

181-2° 

182-3° 

116.5°7M 

218.5°  C. 

236-8° 

198.5-9.5° 

227.8°  C. 

103° 

101-2° 

223.03°  C. 

insoluble 

soluble 

soluble 

soluble 

soluble 
4.1 
4.1 
65lf 

soluble 

00 

00 

121-5° 

prisms 

229°  C. 
abt.  200° 

s.  soluble 

57° 
179-80° 

soluble 

V.  8.  SOL 

wh.  needles. . 

85° 

161.3° 
199-200° 
263° 

insoluble 

soluble 

soluble 

v.  soluble 
soluble 

v.  soluble 
soluble 

v.  soluble  * 
soluble 

112.5° 
70° 

prisms 

prisms 

25.0° 
87-9° 
220-30ol) 
decomp. 

v.  soluble 

insoluble 

thick  liquid. . 
rhomb,  pris.  . 
amorphous . . 

tri  clinic 

oil 

148° 

<-20° 

313° 

170-1°  dec. 
82°-85° 
212° 

soluble 

oil 

15.5° 
215° 
220-6° 
104-6  sl.dec 
no  m.p. 

0.210,  16100 

soluble 

s.  soluble 

moncl.  tab. . . 

yellow 

prisms/bz.  . . 
fine  needles. . 

v.  soluble  . 
0.0006 

v.  soluble 

v.  soluble 

soluble 
soluble 

110-0.5°"° 

134-5° 

132-4° 

134-5° 

decomp. 

decomp. 
decomp. 

soluble 

0.26317 
sol.  hot. 

204° 

213°  dec. 
200° 

needles 

v.  soluble 
v.  soluble 

v.  soluble 
v.  soluble 

needles/eth . . 
need,  or  pris.. 

t  V.  sol.  chlo.,  acetone,  and  hot  benz.;  v.  s.  sol.  CS2  and  lig. 
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1  Dihydroxy- 

2  benzoic  acid  (3,  5)  . . . 

3  benzophenone  (2,  4)  . 

4  "  (3,  30. 

5  "  (4,  4'). 

6  butane  (2,  3) 

7  naphthaline  (1,  6).  . . 

8  "  (1,7)... 

9  "  (1,8)... 

10  "  (2,3)... 

11  "  (2,7)... 

12  pyridine  (2,  4) 

13  "        (2,  6) 

14  quinone  (2,  5) 

15  toluene  (2,  5) 

16  "       (2,6) 

17  "        (2,4) 

18  Diiodo-acetic  acid 

19  acetylene 

20  benzene  (o.) 

21  "        (m.) 

22  "        (p.) 

23  diacetylene 

24  hexane  (1,  6) 

25  Diiso-amyl 

26  amyl  amine  (K.) 

27  amyl  carbonate 

28  amyl  ketone 

29  butyl  amine 

30  butyl  carbonate 

31  butylene 

32  butyl  oxalate 

33  propyl  carbinol 

34  propyl  ketone 

35 Dimethyl  allene  (1,  1).  . 

36  "        amine 

37  "  "    (K.) 

38  aniline 

39  "     (K.) 

40  anthracene    (2,  3) . . . 


Formula. 


(OH)  2C6H8C02H  +  liH,0 

(C8H4OH)aCO 

(C6H4OH)2CO 

(C6H4OH)2CO 

CH8.CHOH.CHOH.CH, 
(OH)2CI0H( 


(OH)AoHc 

(OH)AoH. 

(OH)AoHe 

(OH)2C10H6 

C5H3N(OH)2 

CaH,N(OH)2+iH20. 
C6H202(OH)2......... 

CH8C6H8(OH)2 

CH,CcH8(OH),. 

CH8C6H,(OH), 

CHIj.COjH 

IC:CI 

C,H4I, 

CaH4I8 


QflA 

.ICiC.CiCI 

ICHa(CH2)4CH2I 

(CH^CHCH.CH,), 

[(CH8)2CH.CH2.CHJ2NH 

(C5Hn)2C08 

(C5Hn)2CO 

(CA)iNH 

(C4H9)2C08 

(CH^CiCHC^HJ,.... 

(C4H9)2C204 

[(CH^CHtCHOH 

[(CH^CHiCO 

(CE^C:  C:  CH, 

(CH^NH 

(CH^NH 

C.EWCH,), 

CJBJX<pajM 

(CHJjC^Hg 


Molecu- 
lar 
Wtight. 


181.08 
214.08 
214.08 
214.08 
90.08 
160.06 
160.06 
160.06 
160.06 
160.06 
111.08 
120.09 
140.03 
124.06 
124.06 
124.06 
311.96 
277.94 
329.97 

329.97 

329.97 
301.94 
338.04 
142.18 
157.22 
202.18 
170.18 
129.20 
174.15 
112.13 
202.15 
116.13 
114.12 
68.06 
45.10 
45.10 
122.13 
122.13 
206.12 


Specific 

Gravity. 

Water— i. 

Air -i  (A). 


747920 

766H 

9121* 


.749118 

.91916 

,7158M 

002" 

,8288  V 

,8062V 

6940V 

68657* 

,6865=^8 

9621H 

954H 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.«  Cor- 
rected. 


Boiling 
Point/3*:. 
C.  =»  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


mod.  sol. 

sol.  hot 
soluble 
v.  sol.  hot 


v.  sol.  bz. 
mod.  sol. 
v.  sol.  bz. 
sol.  hot 
sol.  hot 
s.  soluble 
s.  soluble 
v.  v.  s.  sol. 
v.  v.  sol. 
v.  soluble 
v.  soluble 
a.  soluble 
v.  sol.  lig. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22. 

23. 

24. 

25. 

26  c 

27. 

28. 

29. 

30. 

31 

32. 

33 1 

346 

35 

36  soluble 

37  v.  soluble 
38 
39 
40 


v.  soluble 

sol.  alk. 
soluble 
v.  soluble 


v.  soluble 

v.sol.sol.bz 
sol.  alk. 
v.  soluble  * 


232-3° 

14a-4° 
162-3° 
210° 


s.  soluble 
v.  soluble 

v.  soluble 
v.  soluble 
s.  soluble 
s.  soluble 
v.  soluble 
v.  v.  sol. 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  v.  s.  sol. 
v.  s.  sol. 
v.  s.  sol. 
v.  v.  sol. 


v.  soluble 
soluble 

soluble 

soluble 


v.  soluble 
v.  soluble 


sol.  chlo. 


soluble 


134-5° 

178° 

140° 

160-1° 

190° 

260-5° 

195° 

215-20° 

125° 

63-6° 

ioa-4° 

110° 

82° 

27° 

40.4° 

129.4° 

101° 

6-7° 


s.  soluble 


soluble 


v.  s.  sol. 
sol.  bz. 


soluble 
sol .  toluene 


soluble 


soluble^, 
v.  soluble 
soluble 
soluble 


soluble 
soluble 

00 


v.  sol.  bz. 


2.5° 

2-2.5° 

246° 


dist.  undec. 
183-4° 


prie.  orneed. . 

pyramid/bz. 
small  needles 
yel.  need./lig. 


subl.  pt.  de. 


sublimes 
part.  subl. 


short  pris./bz. 
sm.  need./bz. 
need,  or  leaf., 
rhombic/al.  . 
long  needles . 
rhomb./al. . . 
yel.  need./w.. 
yel.  needles. . 

leaflets 

needles 


267-70° 


volatile 
286.5  C.°761 

284.7°™ 
285°  C. 


with  steam 

159.66° 

185-9° 

228.7°  C. 

226° 

139-40° 

190.3°  C. 

102.5°C.7M 

229° 

140° 

123.7° 

40. 5-1.5* 

7.2-7.3° 

7-7.3° 

193.  I0760 

192.5-3.5° 


yel.  crystals  . 
clear  need/lig 
pris.  or  tab. . . 

I  rhomb,  tab. 
/al.+et. 

leaflets 

crystalline. . . 


f  colorless    to 
\  yellowish 
yellow  oil. . . . 


[/bz. 

irreg.  cryst. 


yellowish. . . . 
fluoresc.  leaf. 


*  V.  sol.  acetone  and  alkalies ;  v.  s.  sol.  bz.,  chlo.  and  CS,. 
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Name. 


Dimethyl-anthracene  (2,4) 

arsine 

benzoic  acid  (2,  3).  .  . . 

"     (3,4).... 

"  "     (2,  4).  .  . . 

"  "      (2,6).... 

"     (2,5).... 

carbonate 

ethyl  acetic  acid 

41     benzene  (e.)  .  .  .  . 
"     benzene  (3,  4). . . 

"     ethylene 

f  umarate 

isophthalate 

isopropyl  carbinol .... 

maleate 

malonic  acid 

naphthaline  (1,4).... 

V) 

a-naphthylamine 

0-  "  

nitros-amine 

oxamide  (K.) 

pentene  (2)  (2,  3) 

"      .(2)  (2,  4) 

phosphine 

phosphinic  acid 

phthalate  (o.) 

propyl  carbinol 

•quinone  (2,  3) 

"         (2,6) 

"         (2,5) 

racemate 

succinic  acid  (uns.) .  . . 

tartrate 

terephthalate  (p.)  .... 

thiophene  (2,  4) 

"       (2,5)    

trimethylene  (1,  1).  .  . 

urea  (sym.)  (K.) 

"   (uns.)(K.) 


Formula. 


Molecu- 
lar 
Weight. 


(CH8)2C14H8 

(CHJjAsH 

(CH,)tCeH1.(X>tH 

(CH^AHa-COaH....... 

(CHaJAHa-COaH 

(CHa)2CaH3.C02H 

(CHaJAHa.CO.H 

(CH^CO, 

(CHaJ^C^.C.CO.H.... 

C2H5.C6H3.(CH3)2 

C2H5.C6H3.(CH3)2 

(CH3)2C:  CH.C2H8 

(CHJAHA 

(CH,)sC8H404 

(CHJa(C,Hr)COH 

(CH^C4H,04 

(CH^CCCO^), 

(CH,)2CJ0H, 

(CHjJjC,,,!!,, 

C10H7N(CH,)1 

C10H7N(CH„)2 

(CH^N.NO 

(.CO.NHCH,), 

(GH,)dC:(GEUC^H, 

(CH,)2C:CH.CH(CH,)2.. 

(CH,)2PH 

(CH,)2PO.OH 

C„H4(C02CH„)2 

(CH^2.C(OH).CsH7 

(0113)20811202 

(CH3)2C6HA 

(CH3)2C6H202 

(CH^AHA 

(CH3)2C(C02H)CH2C02H 

(CH^AHA 

CeH^CO^H,), 

(CHa)AH2S 

(CH3)AH2S 

(CH^C:  (CH2)2 

CO<(NHCH3)2 

NH2.CO.N(CH3)2 


206.12 

106.06 

150.08 

150.08 

150.08 

150.08 

150.08 

90.05 

116.10 

134.12 

134.12 

84.10 

144.06 

194.08 

102.12 

144.06 

132.06 

156.10 

156.10 

171.15 

171.15 

74.13 

116.14 

98.12 

98.12 

62.06 

94.06 

194.08 

102.12 

136.06 

136.06 

136.06 

178.08 

146.08 

178.08 

194.08 

112.12 

112.12 

70.08 

88 .  14 

88.14 


0.861'° 

0.878320 

0.687" 


0.823219 
1.1529" 


Specific 
Gravity. 

Water  — x. 

Air-x(A). 


1.213* 


1.069" 


1.1803? 
1.008 
1.0446H 
1.045511 


0.7185" 
0.698514 
<1 


1.340311 


0.9956*° 
0.9859V 
0.6604V 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.)< 


Melting 
PoinC°C. 
C-  Cor- 
rected. 


Boiling 
Point,  "€. 
C.  «—  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


I  v.  sol.  bz. 
go  bz. 
3jv.  sol.  hot 

[  V.  V.  8.  SOL 

>  v.  v.  s.  sol. 
)8.  soluble 
r  v.  s.  sol.  hot 
\  insoluble 
)  insoluble 


4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


mod.  sol. 

oo ,  00CS2 
soluble 
v.  s.  sol. 
soluble 


soluble 


10 


insoluble 


s.  soluble 


insoluble 
v.  soluble 


8.  soluble 


8.  sol.  hot 


7.52" 

soluble 

0.33 


v.  soluble 
v.  soluble 


oo,  oochlo 


71° 


soluble 
v.  soluble 


v.  soluble 


soluble 


soluble 


144° 

163-5° 

126° 

116° 

132° 

0.5° 

-14° 

<-20° 


s.  soluble 


s.  soluble 


soluble 
s.  soluble 


102° 

67-8° 

-14° 


v.  soluble 


192-3°  dec 

<-18° 

-20° 


soluble 
s.  soluble 


soluble 
v.  s.  sol. 


46° 
209-10° 


76° 


soluble 
mod.  sol. 


mod.  sol. 


s.  soluble 
soluble 
v.  soluble 
v.  soluble 


v.  soluble 


s.  soluble 
sol.  chlo. 


<-38° 
55° 
72-3° 
125° 

85° 
142° 
48° 
140° 


soluble 
soluble 


insoluble 
insoluble 


99-101° 
180-1° 


36-7° 


fine  need./al. 


268° 


268°  C. 

89.70° 

187° 

185° 

183-4° 

65-7°757 

192°  C. 

dist. 

117.6° 

205°  C. 

sub.  120°  + 

262-4° 

264-6° 

274.5°  C.711 

305°,  212°M 

153°774 


glassy  pris./al 
prisms/al. .  . . 
moncl.pris./a 
short  need/w. 
long  need./al. 


triclin.  prisms 


quadrat,  pris. 


crystalline . .  . 

yellow  oil 

wh.  needles . . 


75-80° 

83-4° 

25° 


282° 

122.5-3.50782 

sublimes 


crystalline . .  . 


sublimes 
282° 
165°-»anh. 
280° 


yellow  need., 
yel.  needles.  . 
tricl.  pris.  /al. 
monoclinic/al 
tricl.  pris./bz. 
crystalline.  . . 
trimetric  need 


137-8°  C. 

136.5-7.5°C 

21° 


thin  prisms .  . 
thin  prisms . . 


Digitized  by  VjVJVJvLc 
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1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Name. 


Dinaphthol(a) 

Dinaphthol  (p) 

Dinaphthyl  (ad) 

Dinaphthylmethane  (a).  . 

Dinicotinic  acid 

Dinitraniline  (2,  4) 

Dinitro-benzene  (o.) 

"        (m.)... 

"        (p.).  •  •  • 

benzoic  acid  (2,  4).  . . . 

"     (2,5).... 

"     (2,  6).  .  . . 

"     (3,5).... 

diphenyl  (o.p.) 

"         (P-P) 

methane 

phenol  (2,  3) 

"       (2,4) 

"       (2,6) 

toluene  (2,  4) 

"        (3,4) 

"        (3,5) 

Dioiindole 

Diphenol  (a)  (o.o.) 

<W(m.m.) 

(7)  (p.p.) 

<«) 

Diphenyl 

acetic  acid 

anime 

benzene  (p.) 

carbonate  (K.) 

diacetylene 

ethane  (u.) 

hydrazine  (aa) 

methane 

phosphine 


OH.C10H6.C10H8OH. 
OH.C10H6.C10H6OH. 

(C10H7)2 

(CioH7)2CH2 

(CioH7)2CH2 

2:4C6H3N(C02H)a 
(N02)2C8H3NH2. . .  . 
C6H4(NCg2 


C6H4(N02)2 

C6H4(N02)2 

(N02)2C6H3.C02H. 


FormoU. 


Hoi  ecu 

lar 
Weight 


(N02)2CsH,.C02H.. 
(N02)AH,.COIH.. 
(NO1)AHr00lH.. 
NOAH4.C,H4N02. 
N02C6H4.CeH4N02. 

CH2(N02)2 

(N02)2C,H.OH.... 
(N02)2C,H,OH.... 
(N02)2C,,H,OH.... 
(N02)2C,H3.CH,. . . 
(N02)2C,H8.CH,. . . 
(N02)2C,H,.CH,. . . 


QsHjNO, 

OHC,HvC,H4OH. 
OHC.H4.C,H4OH. 
OHC6H4.C.H4OH. 
OHC6H4.C,H4OH. 

CBH6.C,,H6 

(C6H5)2CH.C02H.. 

(C,H,)2NH 

C8H5.C6H4.C6H5. . . 

(C6H5)2C03 

C6H8.C:C.CaH5. . . . 
CH3.CH(C6H8)2... 
(C6H8)2N.NH2.... 

(C6H8)2CH2 

(C8H6)2PH 


?86.12 
286.12 
254.12 
268.13 
268.13 
167.08 
183.16 
168.11 

168.11 
168.11 
212.11 

212.11 
212.11 
212.11 
244.14 
244.14 
106.10 
184.11 
184.11 
184.11 
182.13 
182.13 
182.13 


149. 
186. 
186. 
186. 
186. 
154. 
212. 
169. 
230, 
214. 
202. 
182. 
184. 
168. 
186. 


Gravity. 
Water  —  i. 
Air=>i(A). 


1.61514 
1.56517 

1.54617 
1.58717 


1.68334 


1.3208° 
1.32 


0.9845" 
1.159 


1.0033V 
1.1901* 
1.005621 
1 .0126V 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinC^C. 
C-  Cor- 
rected. 


Boiling 
PoinC**. 
C-  Cor- 
rected. 


Crystalline 

'Form 
and  Color. 


insoluble 
insoluble 
v.  sol.  bz. 
sol.  CHCI3 


mod.  sol. 
mod  sol. 
mod.  sol. 
0.8ao 
v.  soluble 


v.  soluble 
v.  soluble 
mod.  sol. 
v.  sol.  bz. 
sol.  bz. 


v.  s.  sol. 
insoluble 
80. 38100 


32.418  chlo. 

0.18100 

1.8528 


0.7ai 

3.8": 

3378abs. 

3.51*5 
0-410.1 

v.  soluble 


27.1l8chlo. 

39.45l8bz. 
*1.82l8chlo 


s.  sol.  hot 
mod.sol.  hot 
2.0100 


12 

13 

14 

15 

16 

17  soluble 
8.  soluble 
0.5 
8.  soluble 
insoluble 
insoluble 
s.  soluble 


v.  soluble 
v.  sol.  hot 
mod.sol.hot 


s.  soluble 


v.  soluble 


24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


8.3 

mod.sol.  hot 
8.  soluble 
s.  soluble 
v.  s.  sol. 
insoluble 
8.  soluble 
8.  soluble 
sol.  hot  bz. 
insoluble 


soluble 
3.918 
soluble 
s.  soluble 
soluble  . 
mod.  sol. 

6.6 

v.  soluble 

v.  soluble 

v.  soluble 

v.  soluble 

9.98 

v.  soluble 

soluble 

v.  s.  sol. 

soluble 

v.  soluble 


v.  soluble 
soluble 
v.  soluble 
2.19l7CS2 
2.1917CS2 
v.  soluble 
mod.sol.CS2 
sol.  alk. 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
soluble 
s.  soluble 
v.  soluble 
v.  soluble 


300° 
218°  C. 
160.5°  C. 
109° 
92° 
323° 

187.5-8° 
117.9° 

89.95°  C. 

172-3° 

179° 

177° 

202°  dec. 

204-5° 

93.5° 

234r-5° 

<-15° 

144° 

114-5° 

61.78° 

70.5° 

61° 

92-3° 

180° 

123° 

190° 

272° 

161° 

70.5° 

148° 

52.85° 

205° 

80-1° 

96° 


v.  s.  sol. 
insoluble 
insoluble 


v.  soluble 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


44° 
26.5° 


sub.  nd. 
abt.  360° 
above  360° 


decomp. 
3190Y78 

302. 8°770 
2990777 


exp.  100° 


with  steam 

dec.  195° 
315°768 


sublimes 
342° 

254.93°  C. 
part.  sub. 
310° 
383-427° 


286° 
220°/40 
264.7°  C. 
280° 


rhombic  tab. 
flat  nd.  or  pr. 
rhomb,  leaf, 
short  pris./al. 
fine  needles. . 


yel.  moncl 

monocl.  tab.. 

thin  rhb.  tab. 
moncl.  need. . 
rhomb,   tab. 
or  prisms 
needles 
needles 
quad,  tab./w. 
moncl.  need, 
fine  needles. . 
yel.  crystals, 
yel.  need/w. . 
yel.  tab./w... 
yel.need./w. . 
moncl.  need., 
long  need.CSa 
moncl.  pris. 

/lig. 
rhomb,  pris. . 
long  flat  need, 
small  leaflets, 
glit.  leaf  ./al. 
mon.  prisms, 
moncl.  tab. . . 
needles/w... . 
moncl.  leaf.. . 
small  leaflets 
wh.  needles . . 
need.  dil.  al. 

oil. 

triclin./lig.  .  . 
prismat.  need, 
oil 


*  0.69  parts  dissolve  in  100  parts  methyl  alcohol  at  20°. 
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Name. 


Diphenyl 

1  sulpho-urea  (K.) . 

2  m.  tolyl-methane . 

3  urea  (uns.) 

4  Diphenylene  oxide . . 

5  Dipicolinic  acid 


6  Dipropargyl 

7  Dipropyl  amine 

8  "     (K.) 

9  carbinol 

10  ketone 

11  "      (K.) 

12  oxalate. 

13  Dipyridyl  (7) 

14  Diquinoline 

15  Diquinoyl  (2,  31) 

16  "  (6,60 

17  "  (7,20 

18  D  ires  or  cine 

19  Dithio-glycerine 

20Ditolyl  (o.) 

21  "       (o.m.) 

22  "       (m.) 

23  "       (p.p.) 

24  amine  (o.) 

25  "      (m.) 

26  "       (p.) 

27  sulpho-urea  (o.)  (K.). 

28  "          (p.)  (K.) 
29Divinyl 

30  Docosane 

31  Dodecane,  n 

32  Dodecylene,  n 

33  Dulcite 

34Durol 

35  Elaidic  acid 

36  Ellagic  acid 

37  Eosine 

38  o-Epichlorhydrine 

39  a-Epidichlorhydrine(K. ) 


Formula. 


CS<(NH.C„H5)l 

(C„H„)2CH.C,H4.CH3... 

NH2.CO.N(C,H,)2 

<(C,H4)20 

1:2:6C6H,N(C02H)2 

+  lJH-20 

CH:C.CH2.CH2C;CH... 

(C,H7)2NH 

(C3H7)2NH 

(C,H7)2CHOH 

(C,H7)2CO 

(C,H7)2CO 

(QA)A0« 

C,H4N.C,H4N 

C„H7N.C,H7N 

C.H.N.CAN 

WI.(WJ 

QAN.QAN 

[.C,H!1.(OH)2]2+2H20. 

C,H5(OH)(SH)2 

CH3.C6H4.C6H4.CH3.  . .  . 
CH3.C6H4.C6H.4CH3.  .  .  . 
CH3.C6H4.C6H.4CH3.  .  . . 
CH3.C6H4.C6H.4CH3.  .  . . 

(CH3C6H4)2NH.- 

(CH3C6H4)2NH . 

(CH3C6H4)2NH 

CS<(NH.CeH5.CH3)2... 
CS<(NH.C6H5.CH3)2... 

Cxi2:  CH.CH:  CH2 

CH,.(CH2)>0.CHg 

CH3.(CH2)10.CH3 


C6H8(OH)6 

1:2:4:60^,(0^,... 
C8H17CH:CH(CH2)7C02H 

Cl4He08+2H80 

C20H8Br4O6 

c8H6ao 

CH2:CCLCH2C1 


Molecu- 
lar 
Weight 


228.24 
258.15 
212.18 
168.08 

194.07 
78.05 
101.16 
101.16 
116.13 
114.12 
114.12 
174.12 
156.16 
258.20 
256.18 
256.18 
256.18 
254.12 
124.18 
182.12 
182.12 
182.12 
182.12 
197.16 
197.16 
197.16 
256.27 
256.27 
54.05 
310.37 
170.22 
168.20 
182.12 
134.12 
282.28 
338.08 
647.90 
92.49 
110.93 


0.8049V 

0.7357" 

0.736H 

0.820020 

0.82051" 

0.822H 

1.0384° 


Specific 
Gravity. 

Water  — x. 

Air-x(A). 


1.071* 


1.3421*4 


0.9993V 


0.91721*1 


0.7782V 

0.7684* 

0.7854" 

1.466" 

0.8380V 

0.8505V 

1.66718 


1.203U 
1.209M 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV5^. 
C.=  Cor- 
rected. 


Boiling 
PointT3?:. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


V.  8.  soh 
sol.  bz. 
s.  soluble 
insoluble 
sol.  hot 


soluble 
s.  soluble 
soluble 
mod.  sol. 
v.  s.  sol. 


v.  s.  sol. 
v.  soluble 
soluble 
v.  soluble 


s.  soluble 
soluble 


insoluble 
insoluble 


6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23  sol. 
24 
25 
26 
27 
28 
29 
30 
31 


v.  soluble 


153-4° 
60.5-1.5° 
189° 
86-7° 
226°  dec. 

-6° 
<-50° 


3540706 
287-8° 


00 
soluble 


soluble 
soluble 


00 


00 


v.  s.  sol. 

insoluble 

insoluble 

v.  s.  sol.  hot 

insoluble 

s.  soluble 

insoluble 


v.  soluble 
v.  soluble 
v.  soluble 
v.  s.  sol. 
v.  s.  sol. 
ins.  acet. 
v.  sol.  abs. 


v.  soluble 
v.  soluble 
mod.  sol. 
v.  s.  sol. 
s.  soluble 
soluble 
insoluble 


111-2° 

114° 

176-7° 

178° 

192.5° 

310° 


85.4° 

109.4-10.4 

109.5-10.5 

154° 

143.52° 

141-3° 

213.5°  C. 

304.8° 


prisms 

irreg.  prisms, 
long  needles. . 
small,  leaf./al 
f  crusts,  scales 
\or  needles 


colorless. 


colorless. 


>400° 

dist. 

sublimes 


CSa 


v.  soluble 
soluble 


v.  soluble 


soluble 


121° 


v.  soluble 


v.  soluble 


v.  s.  sol. 
v.  s.  sol. 


s.  soluble 
s.  soluble 


v.  s.  sol. 
v.  s.  sol. 


<-12° 
79° 

157.5-8.5* 
176-7° 


dec.  130° 

272° 

288° 

280-1° 

dist. 

3120727 

31^-20° 
330.5° 


need,  or  tab. . 
yel.  needles. . 
m'cl.tab.&nd. 
mon.  tab./al. 
mon.  tab./al. 
need,  or  pw. . 
thick  liquid. . 


moncl.  pris. 
/et. 


long  needles  . 
v.  sm.  need . . 
v.  sm.  need . . 


478 


32 

2.14,  66100 

34 

35  insoluble 
v.  s.  sol.  hot 
insoluble 
insoluble 
insoluble 


0.7 

v.  soluble 

soluble 

s.  soluble 

soluble 


insoluble 
v.  soluble 
soluble 
insoluble 
sol.  acet.  ac 
soluble 
00 


44.4° 

-12° 

-31.5° 

188.8°  C. 

79-80° 

51.5° 

decompose 


1° 

317.4°... 

214.5°  C. 

213-5° 

279-80OlC 

196° 

234°18,154°° 


cryst./al  . . 


moncl.  prisms 
crystalline . . . 
leaflets/al.. .  . 
yel.  cryst.  po.. 
moncl.  need. . 


116°  C. 
95.5-6.5° 


colorless. 


Digitized  by  LjOOQIC 


256 


CHEMICAL  ANNUAL 


Name. 


1  Erucic  acid 

2  Ery  thrite 

3  anhydride 

4  Ethane 

5  Ether 

6  Ethoxy-benzoic  acid  (o.) 

7  "  "     (m.) 

8  "  "     (p.) 

9  Ethyl  acetate 

10  "         "     (K.).. 

11  acetoacetate 

12  aceto-succinate  (K.) .  . 

13  acetylene 

14  aconitate  (K.) 

15  acrylate 

16  alcohol 

17  allyl  ether 

18  amine 

19  amyl  ketone 

20  aniline 

21  anthracene 

22  anisate 

23  arsenate 

24  arsenite 

25  arsine 

26  benzene 

27  benzoate 

28  "    m     (K.) 

29  benzoic  acid  (o.) 

30  "  "    (m.) 

31  "  "    (p.) 

32  benzoyl-acetate  (K.) . . . 

33  benzyl  ether 

34  "       ketone 

35  borate 

36  brom-acetate  (K.) 

37  "  -butyrate  (a)  (K.)  . . 

38  "  -isobutyrate  (a)  (K.) 

39  "  -propionate  (a)  (K.). 

40  bromide 


C8H17CH  :CH(CH2)uC02H 
(CH2OH.CHOH.)2 

C<H602 

CH3.CH8 

CjfL6OCJ3.5 

C2H6O.C6H4.CX)2H 

C2H5O.C0H4.CO2H... . 

C2H6O.C6H4.C02H 

CH8C02.C2H5 

CH8C02.C2H8........*. 


Formula. 


CH8CO.CH2.C02.C2H8. . . . 
WW):  (C02C2H5)2 

C2H5.C:CH 

C3H8(C02.C2H5)8 

C3H802.C2H8 

C2H5.OH 

C2H8.O.CH2.CH:CH2.... 

C2H5NH2 

C2H8.CO.C8Hn 

C2H8.NH.C8Ha 

C2H5.C14Hy 

CH8O.C6H4.C02C2H8 

(C2H8)3As04 

(GJHJ.AaO, 

C2H8AsH2 

C8H6.C2H8 

CgH5.CO2.C2H5 

C6H8.C02.C2H5 

C2H5.C6H4.C02H 

C2H5.C5H4.CO2H 

C2H5.C5H4.CO2H 

C5H5CO.CH2.CO2.C2H5... 
C2H6.O.CH2.C6H5 

C2H5.CO.CH2AH5 

(C2H5)8B08.. .......... 

CH2Br.C02.C2H5 

C2H5.CHBr.C02.C2H5.... 

(CH8)2CBr.C02.C2H5 

CH3.CHBr.C02C2H5 

C2H6Br 


Molecu- 
lar 
Weight. 


338 

122 

86 

30 

74 

166 

166 

166 


.34 
.08 
.05 
.05 
.08 
.08 
.08 
.08 
88.06 

88.06 


0.8602? 
1.59 
1.113218 
0.446°  liq. 
0.7111" 


130 
216 
54 
258 
100 
46 
86 
45 
128 
121 
206 
180 
226, 
210, 
106. 
106, 
150 
150 
150 
150 
150 
192, 
136, 
148. 
146 
167 
195, 
195. 
181. 
109 


0.90286V 
8920- 
8955** 

l\  02443  V 

1.079H 


1.100H 
0.9393° 
0.78510V 


Specific 
Gravity. 

Waters  1. 

Air -1  (A). 


IS: 


0.6994* 

0.852° 

0.9631V 


1.3264°  . 

1.224*   ., 

1.217* 

0.8736  V 
0509V 
054*1 


1.105« 


0.99817*5 
0.88638 
1.507H 
1.325« 
315H 
1.391H 
1.449918 
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Solubility  in  xoo  c.c. 

Melting 
PoinV»C. 
C.  =  Cor- 
rected. 

Boiling 
PointT5^. 
C.  ■-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  («1.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

v.  soluble 
s.  soluble 

33-4° 
126° 

281°S0,179°0 

329-31° 

138° 

-84.1°7<9 

34.97° 

needles/al.  . . 
quadrat,  pris. 

v.  soluble 
x  dec. 
s.  soluble 
8.  lice* 
s.  soluble 
s.  sol.  hot 
v.  v.  s.  sol. 
6 

5.9l7» 

s.  soluble 
insoluble 

insoluble 

46  cc.4 

00 

-172.1° 

-112.6° 

19.4° 

137° 

195° 

-83.8° 

-83.8° 

<-80° 

00 

oil 

sub. 

small  needles 

needles 

00 
00 

v.  soluble 

00 

00 
00 

77.4°  C.764 

76-7° 

181° 

260-5°  dec. 
18°  C. 
290-6°  dec. 
98.5°  C. 
78.4° 
66-7°748 
19-20° 
1700788 
206° 

colorless 

00 

wh.  — >yel .... 

insoluble 

00 

00 

wh.  — >yel .... 

00 

00 

-112.3° 

00 

00 

00 

-83.8° 

-80° 
60-1° 
7° 

insoluble 

soluble 

leaflets/al.. . . 

269-5° 

235-8° 

165-6° 

36° 

136.5° 

211.8° C. 

209-12° 

259O760 

dec. 
dec. 

0.00126 
insoluble 
s.  sol.  hot 
s.  sol.  hot 
v.  s.  sol. 
v.  v.  sol. 
sol.  hot 
insoluble 
insoluble 

00 

soluble 
soluble 
v.  soluble 

00 

soluble 

00 

v.  soluble 

-93.2° 

faint  yellow, 
fine  flat  need, 
long  need./w. 
leaflets 

68° 
47° 
112-3° 

v.  soluble 

00 
00 

v.  soluble 

00 
00 

265-70°dec. 

185° 

223-6° 

120° 

158-60° 

175-9°  dec. 

161-4°  dec. 

159-61°dec. 

38.37° 

wh. — >yel. . . . 

insoluble 

insoluble 
insoluble 
0.914" 

00 

00 
00 
00 

00 

00 
00 
00 

wh.— >yel 

wh.— »yel 

wh.— »yel .... 
wh.— >yel .... 

-115.8° 
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Formula. 


Molecu- 
lar 
Wtight 


Specific 

Gravity. 

Water  — i. 

Air -i  (A). 


Ethyl 

bromide  Phg.  IV  (K.) 

butyl  ether 

n.  butyl  ketone 

butyrate \ 

caprate 

caproate 

caprylate 

carbonate 

chloracetate 

chloraceto-acetate  (K.). 
chlorcarbonate . . . 

chloride 

chlorpropionate  (a)(K.) 

cinnamate 

(K.) 

collidinedicarbonate  . 

cyanacetate  (K.) 

cyancarbonate 

cyanide 

diaceto-acetate 

diazoacetate 

dichloracetate 

(K) 

diethyl-aceto-acetate(K 

"    -malonate  (K.).., 

dimethyl-malonate  (K.) 

diphenylamine .  . . 

disulphide 

fluoride 

formate 

"      (K.) 

glutaconate 

gly  cerate 

glyceryl  ether  (1). . 

glycol  ether 

gly  collate 

heptyl  ether 

hexyl  ether 

hippurate  (K.). 
hydrazine 


C2H5Br 

C,H6.O.C4H9 

CaH3.CO.C4H9 

C,H7.COa.CaH5 

C9Hjj.CO2.C2H5 

C4H11.CO,.C2H8 

C7Hj5.CO2.C2H5 

(C2H6)2CO, 

CH2Cl.CO2.C2H5 

CH.CO.CH2.CO2.C2H5.... 
CICO2.C2H5 

cfta 

cH3.cHa.cO2.C2H5 

C5H5.C2H2CO2.C2H5 

C5H5.C2H2COj.C2H5 

CJOJHCOfifiJ* 

CN.CH2.CO2.C2H5 

CN.CO2.C2H5 

C2H5.CN 

(CH8CO)2CH.CO,.C2H5. . 

C2HN2O2.C2H5 

CHQ2.CO2.C2H5 

CHCI2.CO2.C2H5 

CH,CO.C(C2H5)2C02C2H5 
(C2H5)2>C<(CO,C2H5)2. 
(CH3)2>C<(C02.C2H5)2. 
C2H5N(C6H5)2 

(C2H5)2S2 . 

C,H5F 

HCO2.C2H5 

HCO2AH5 

CPfl4{CJEL& 

C2H3(OH)2.C02.C2H5 

C,H6(OH)2OC2H5 

HOCH2.CH2O.C2H5 

HOCH2.C02.C2H6 

C^.O.Cft 

CjHg.O.CeH^ 

C5H5.CO.NHCH2.CO2.C2H5 

CaHaNH.NHa 


109 
102 
114 
116 
200 
144 
172 
118 
122 
164, 
108, 

64, 
136 
176, 
176 
265, 
113 

99 

55 
172, 
114. 
156, 
156 
186, 
216. 
188, 
197, 
122. 

48 

74. 

74. 
186. 
134. 
120. 

90. 
104. 
144. 
130. 
207. 

60. 


1. 453-1. 457H 
0.7522* 


0.897818 

0.862 

0.873220 

0.87301* 

0.9780*° 

1.1585V 

1.179H 

1.1391* 

0.9214° 

1.09511 

1.0546U 

1.049H 

1 .08715 

1.059** 

1.0134V 

0.779910 

1.10418 

1.08324 

1.2821V 

1.276*1 

0.963** 

0.9821* 

0.9661* 


0.9927V 

1.7 

0.9480* 

0.9201* 

1.0499V 

1.090918 


0.92618 
1 .0826* 
0.7949° 
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Solubility  in  zoo  c.c. 

Melting 
Point/^C. 
C.  =  Cor- 
rected. 

BoiUnc 
Point,  *C. 
C.  =  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

s.  soluble 

00 

00 

-125.5° 

3^40° 
91.4° 

147_g074S 

120.6°  C. 

244° 

166  6° 

205.8° 

125.8°  C. 

144. 5°7" 

196-200° 

94° 

19.5° 

145-9° 

271° 

270-1°  dec. 

308-10° 

205-^8° 

115-6° 

97.08°  C. 

209-1  l°dec 

140-1°7W 

157.7°™ 

156-9° 

211-6°  dec. 

222-7° 

192-6° 

295-7° 

153°780  C. 

-32° 

54.4° 

54-5° 

236-7° 

230-240° 

225-30° 

135° 

160°  C. 

166.6° 

134-7° 

colorless 

s.  soluble 

soluble 

soluble 

-93.3°. 

insoluble 

soluble 

soluble 

-48° 

insoluble 
insoluble 
v.  s.  sol. 
decomp. 
2 

V.  8.  Sol. 

soluble 

00 
00 

oo 

00 

soluble 
soluble 

oo 
oo 

00 

oo 

wh. — >yel .... 

-141.6° 

colorless 

12° 
7  5° 

oo 

yellowish. .. . 
thick  yel.  oil . 
wh.— >yel 

insoluble 
mod.  sol. 
s.  soluble 

soluble 

00 

soluble 

-103.5° 

-22° 

oil 

insoluble 
insoluble 

insoluble 

00 
00 

00 

soluble 

oc 

00 

00 

colorless  .... 

wh. — >yel. . . . 
colorless 

colorless 

v.  s.  sol. 

198  c.c.14 

11 

s.  sol.  dec. 

soluble 

oil 

v.  soluble 

00 

oo 

00 
00 

-78.9° 

colorless 

soluble 

soluble 

00 

00 

v.  soluble 

soluble 
v.  soluble 

soluble 
v.  soluble 

60-1° 

sm.  nd.  wh. . 

99.5°7W 

I 
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Formula. 


Molecu- 
lar 
Weight, 


Specific 
Gravity. 

Water  — z. 

Air-x(A). 


Ethyl 

hydrocinnamate  <K.) 
hydro collidine    dicar- 

bonate 
hydroxylamine  (a) 

hypochlorite 

iodide 

"    (K.) 

iodopropionate  (/?)(K.) . 
isoamyl  aceto-acetate 
(K.) 

isoamyl  ether. . .  . , 

isobutyl  ether 

isobutyrate 

isobutyl  ketone 

isocrotyl  ether 

isocyanate. 

isocyanide 

isopropyl-acetoacetate 
(K.) 

"      -malonate  (K.) 

"        ether 

"         ketone 

isosuccinate  (K.) 

isovaleriate 

lactate 

laurate 

levulinate  (K.) 


malate  (K.) . 


malonate ......... 

"       (K.) 

mercaptan , 

monotartrate 

mustard  oil 

myristate. 

naphthaline  (a)..  .  . 

<P)..  •  • 
naphthyl  ether  (o) . 


C6H5.CH2CH2C02.C2H8. . 
CwHnN04(CiH-)t 


NH2.O.CaH5 

C^NHOH 

C2H6C10 

CH,.CHJ[ 

CH3.CH.J 

CH2I.CH2.C02.C2H5 

C2H3O.CH(C5Hn)C02C2H, 


C2H6.O.C6Hn 

C2H6.O.C4H9 

(CH3)2CH.C02.C2Ha... 

Qft.CO.C.H, 

(CH3)2C:  CHOCaH.. . . . 

.C2H6NCO 

CjN.C^ 

C2H8O.CH(C3H7).COAH5 

(cnt)scn.cK(co2.c2R6) 

CA.O.CHCCHa), 

CaH^CO.CHCCHa), 

CH3.CH<(C02.C2H5)2.. 
(CH3)2CH.CH2C02C2H5 

CjHjOa.C^g 

C12H2302.C2H5 

CH3CO.CH2.CH2.CO,. 

C2H5C02.C2H3(OH) 
C02C2H5 

C3H204.(C2H8)2. a 

CaH204.(C2H5)2 

C^SH 

C02H.(CHOH)2COAH6 

C2H6NCS 

C^H^Oj^.CjjHa 

C10H7.C2H5 

CioHy.CjHg 

CioHyOCjHj 


178.11 
267.21 

61.10 
61.10 
80.49 
156.01 
156.01 
227.92 
200.16 


0.88277'8 
0.9079  V 


116. 
102, 
116. 
114. 
100. 

71. 

55. 
172. 

202. 
.88. 
100, 
174. 
130. 
118. 
228. 
144. 


1.94921* 
1.941* 
1.666« 
0.951M 

0.76118 
0.7507 
0.8904 J 
0.815V 


190.11 


160 
160 

62 
178 

87 
256 
156 
156 
172 


1.012M 


0.8981 

0.75914 

0.96« 

0.987H 

0.7447° 

0.8308 

1.022** 

0.871718 

1.0308" 

0.86719 

1.011'tt 

1.1241* 

1.061015 

1.054** 

0.838V 


0.9952* 


1.0635*1 
1 .0078° 
1.0579M 
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Solubility  in  zoo  ex. 


Water  (w.).    Alcohol  (ah).    Ether  (et.) 


Melting 
Point/^. 
C.  -  Cor- 
rected. 


Boiling 
Point,  ^C. 
C.=- Cor- 
rected. 


Crystalline 

Form 
and  Color. 


insoluble 
v.  v.  s.  sol. 

v.  soluble 

00 


0.403*° 
s.  soluble 
v.  s.  sol. 
insoluble 

insoluble 


8.  soluble 


10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 

21  v.  s.  sol. 

22  insoluble 

23  oo 
24 


insoluble 
mod.  sol. 
v.  s.  sol. 

insoluble 
soluble 


268.  soluble 
26  soluble 


27 
28 
29 
30 
31 
32 
33 
34 
35 


1.5 

soluble 

insoluble 


8.  soluble 
v.  soluble 

00 


s.  soluble 
v.  soluble 

00 


131° 


59-60° 


soluble 
soluble 

00 
00 


00 
00 


soluble 

00  ' 

00 

00 


-108.5° 
-118° 


oo 

00 
00 

v.  soluble 

oo 

00 


soluble 
soluble 

00 
00 

oo 


<-66° 


oo 

00 


-10° 


oo 

00 
00 

soluble 


oo 
oo 
oo 

00 

soluble 


-49. 8°  C. 


soluble 
s.  soluble 


soluble 
s.  soluble 


-144.4° 

90° 

-5.9°  C. 

10.5-11. 

<-14° 

-19° 

5.5° 


242-5° 
dec.  315°+ 

sublimes 

68° 

36°™ 

72.34° 

71-2° 

198-201° 

230-6°  dec, 

112° 

78-80° 

110-1° 

136° 

92-4° 

60° 

78.1° 

200-5°  dec. 

212-7°  dec. 

54° 

114.5° 

194r-7° 

134.3° 
154.5°  C. 
269°,  79°° 
202-5.5° 

248-52°  d. 

197.7-8.2°C 

196.5-9.5° 
370759 


wh  — >yel.. . 
tablets/al. . . 

pearly  leaf . . 


yellow . 


turns  reddish 

wh. — >ye\ 

wh. — >  yel 


wh. — >  yel . 
colorless. . , 


colorless . 


oil. 
wh 


yel.. 
colorless. .. 


colorless. 


131-2° 
295°,  102°° 
258°  s.  dec. 
251° 
279.8° C. 


rhomb,  pris.. 


crystals . 
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Formula. 


Molecu- 
lar 
Weight 


Specific 
Gravity. 

Water  — i. 

Air-x(A). 


Ethyl  naphthyl  ether  (/3).. 
nitrate 

"      (K.) 

nitrite 

nitro-benzoate(m.)(K.) 

"     cinnamate  (o.).. . 

."     .     "     (P.)(K.). 

nitrolio  acid 

orthoacetate 

orthocarbonate 

orthoformate 

orthosilicate 

oxalate 

"      (K.) 

oxamate  (K.) 

oxanilate  (K.) 

palmitate 

perchlorate 

phenol  (o.) 

phenyl-acetate  (K.). . . 

phenyl  acetylene 

phenyl  carbinol 

phenyl  hydrazine  (aa.). 

(ab.). 

phenyl  ketone 

"       malonate  (K.). 

phenyl  sulphone 

phosphate 

phosphine 

phthalate  (o.)  (K.) 

propargyl  ether 

propiolate 

propionate 

"        (K.) 

propyl  carbinol 

"      ether 

"      ketone 

pyridine  (2)  (o) 

pyrrol  (1) 

pyroracemate  (K.)..  . . 
salicylate 


C10H7OC2H5 

C2H,NO, 

C2H,NO, 

C.H.NO, 

N02.C„H4.C02.C2Hs. . . . 

NOAH.CVCH, 

N02C4H4.C2H2.C02.C2H(l. 

CH,C.(N02)NOH 

CH£.(OCA), 

C(OC2H,)4 

HC(OC^„), 

SHOCA), 

CfiJPPJ, 

CA(W, 

C2H,C02.CONH2. . 

C2H6C02.CONHC2H,.  .  . 

Ci«H310,.CjHs 

c2h4cio4 

C2H6.C,H<OH 

CjHj.CHj.COj.Cyij. . . . . 

C,H,.C;  C.C2Hj 

C,Hs.CH(OH).C2H,. . . . 

C,H5(C2H,)N.NH2 

C„H,NH.HNC2H, 

CA.CO.C.H. 

C,H..CH(C02.C2H2)2.... 

CA.SO..C.H, 

(C2H,)2P04 

C2H6PH2 

C„H<(C02.C2H,)2 

CjHgOCjH, 

C3H02.C2H5 

C2H,.C02.C2H6 

CA.OO.AH, 

CaH7.CHOH.C2H5 

CAOCaH, 

Cft.co.c.H, 

CAAH.N 

Qft.C^N 

CH3.CO.C02.C2H5 

HOC6H4.C02.C2H5 


172 
91, 
91 
75 
195 
221 
221 
104 
162 
192 
148. 
208. 
146. 
146. 
117. 
193 
284 
128 
122 
164 
130 
136 
136 
136 
134 
236 
170 
182 
62, 
222. 
84. 
98, 
102, 
102, 
102. 
88. 
100. 
107. 
95. 
116. 
166. 


1.0615H 
1.1159" 
1.104H 
0.900li 


0.94" 

0.9197V 

0.8971V 

0.93310 

1.0786* 

1.0761* 


1.0371°.. 

1.0291! 

0.92311 

0.991§ 

1.01816 

1.+ 

1.0150M 

1.0945« 

1.01" 

1.07211 

<1. 

1.12611 

0.8326V 


0.896418 

0.885*1 

0.818810 

0.7545° 

0.818lT*» 

0.937117 

0.904210 

1.049H 

1.1372» 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV'C. 
C-  Cor- 
rected. 


Boiling 
Point,  «€. 
C.-Cor- 


Crystall 
Forn 


alline 
Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


insoluble 

v.  s.  sol. 

insoluble 

insoluble 

v.  sol.  bz. 

insoluble 

soluble 


soluble 

00 
00 

v.  soluble 
v.  soluble 
s.  soluble 


soluble 

00 

soluble 
v.  soluble 
v.  soluble 
s.  soluble 
soluble 


33° 

-112°  C. 
-112° 


53-4° 
44° 
140-1° 
86-8° 


decomp. 
s.  soluble 
sol.  dec. 
soluble 
v.  s.  sol. 


soluble 

00 

s.  soluble 
soluble 


soluble 

00 

s.  soluble 
soluble 


-41° 

-41° 

114-5° 

66-7° 

24.2° 


insoluble 


soluble 


soluble 


<v-18° 


insoluble 


oo 


soluble 


soluble 


s.  soluble 


soluble 


27 


insoluble 
mod.sol.  hot 

28  decomp. 

29 

insoluble 
8.  soluble 


v.  soluble 
v.  soluble 
soluble 


soluble     . 
soluble 
oo 
v.  soluble 
soluble 


21° 


42° 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


s.  soluble 


soluble 


oo 

00 

v.  soluble 

00 
00 

soluble 

00 


00 

oo 
v.  soluble 

00 
00      * 


-72.6° 


00 


insoluble 
s.  soluble 


oo 

oo 

00 


v.  soluble 

00 

oo 

00 


1.3°  C. 


282° 
87.6° 
86-7° 
16.4° 


cryst.  mass. 


dec. 

142° 

158-9° 

145.5° 

165° 

186. 1°C. 

184-5° 


yel.  prisms. . . 
thin  rh'b.  nd. 
flat  nd.  yel. . . 
yel.  rhombic. 


185Ol0,122°0 

74° 

206.5-7.5° 

223-6° 

201-3° 

219-20° 

237°  C. 

100-4010 

218° 

278-85°  d. 

>300° 

215°,  1160,° 

25° 

290-4° 

80° 

119° 

98.8°  C. 

99-102° 

135°  C. 

63.6.° 

122-4° 

148.65°  C. 

131° 

148-53° 

231.5° 


colorless 

wh.  prisms. . . 
wh.  prisms. . . 
long  flat  need, 
oil 


colorless. 


oil. 
oil. 


wh;— ►  yel... . 
moncl.  tab./et 


colorless. 


oil. 


colorless. 


wh.— >  yel... 


Google 
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1  Ethyl  salicylate  (K.) 

2  sebacate  (K.) 

3  selenide 

4  succinate 

5  "        (K.) 

6  succinic  acid 

7  succinyl-succinate  (K.) 

8  sulphate 

9  sulphide 

10  sulphinic  acid 

11  sulphite 

12  sulphocyanate 

13  sulphone 

14  "         chloride 

15  sulphonic  acid 

16  sulphoxamate 

17  sulphoxide 

18  sulphuric  acid 

19  tartrate  (d.) 

20  telluride 

21  thiocarbonate 

22  thymyl  ether 

23  toluene  (o.) 

24  "        (m.) 

25  "        (p.) 

26  toluate  (o.) 

27  "       (m.) 

28  trichloracetate 

29  valeriate 

30  vanillate 

31  urea 

32  Ethylene 

33  acetate 

34  bromide 

35  "        (K.) 

36  chloride 

37  "        (K.) 

38  diamine 

39  "        (K.) 

40  diphenyl  ether 

41  glycol 


Formula. 


Molecu- 
lar 
Weight. 


HOCeH^CO^C^, 

(C&J& 

CMCW. 

CA04(Cft)i 

C02H.C2H3(C,H8)C02H.. 
(CH.CH2.CO)a(C02C2H8)2 
(PJEQfiO* •• 

«W£ 

C2H5S02H 

(CWJ30, 

NCS.CA 

W^ 

C2H6.S02C1 

C2H6S02OH 

NH2CSC02C2H8 

(PJSL^fiO 

C2H8HS04 

cao,(W, 

(C2H8)2Te 

CS(OC2H8)a 

C2H8OC10H18 

C2H8.C8H4.CH8 

C2H8.C8H4.CH8 

CjHg.CjH4.CH, 

CH8.C0H4CO2.C2H8 

CH8.C8H4C02.C2H8 

Cag.CO2.C2Hg 

C8H902.C2H8 

C8H704.C2H8 

C2H.NH.CO.NH2 

CH2:  CH2 

(PPflJ&flt 

CH2Br.CH,Br 

CH2Br.CH2Br 

CH2C1.CH2C1 

CH2a.CH2a 

NH£H,.CH,NH,+H,0 
NH2CH2.CH2NH2+H20 

C2H4(OC8H8)2 

OHCH2.CH2OH 


166.08 

258.21 

137.28 

174.12 

174.12 

146.08 

256.13 

154.14 

90.14 

94.11 

138.14 

87.15 

122.14 

128.55 

110.11 

133.15 

106.14 

126.11 

206.12 

185.68 

134.14 

178.15 

120.10 

120.10 

120.10 

164.10 

164.10 

191.39 

130.12 

196.10 

88.14 

28.03 

146.08 

187.95 

187.95 

98.93 

98.93 

78.16 

78.16 

214.12 

62.05 


Specific 
Gravity. 

Water  —  1. 

Air-x(A). 


13H 

988H 
+ 

.0464" 
038H 


1837" 
8364  V 


.1063° 
.0071V 
.357*° 
.357" 


.31616 
.2059*° 

0321 

.9334° 

.873116 

.860" 

.8652* 

.039H 


3826  V 
.8765" 


21318 
.0.6095 
,128° 
1901V 
175H 
,28081 
254H 
.97011 
976H 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,  °C. 
C.=  Cor- 
rected. 


Boiling 
Point,  HJ. 
C—  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


insoluble 
insoluble 
insoluble 
insoluble 
v.  soluble 
v.  s.  sol. 
insoluble 
insoluble 
sol.  alkali 


insoluble 
15. 6li 
dec. 
deliq. 
v.  sol.  hot 
v.  soluble 
v.  soluble 
s.  soluble 
v.  v.  s.  sol. 
insoluble 


insoluble 
insoluble 


insoluble 
insoluble 


v.  v.  sol. 
25.63  c.c.0 
14.3 
v.  s.  sol. 
v.  s.  sol. 
0.869*° 
v.  s.  sol. 
soluble 

00 

v.  s.  sol. 
soluble 


soluble 
v.  soluble 


00 

oo 


1.5-2° 

0-1° 


oo 
soluble 
v.  soluble 
s.  soluble 
dec.  hot 
soluble 


00* 

oo 
v.  soluble 
s.  soluble 


-20.8°  C: 


soluble 


98° 

127-8° 
-24.5° 
-99.5° 


soluble 

00 


00 


70° 


soluble 
v.  soluble 


sol.  alkali 
v.  soluble 


63° 


soluble 

oo 


soluble 

oo 


v.  soluble 


v.  soluble 


<-17° 


soluble 
soluble 


soluble 
soluble 


<-20° 


00 

oo 


oo 
oo 


v.  v.  sol. 

359.5  c.c. 

soluble 

soluble 

soluble 

soluble 

soluble 


insol.  abs. 

soluble 

soluble 


44° 
91° 
-169° 


oo 


00 

s.  soluble 


00 

0.3 

v.  s.  sol. 
v.  soluble 
1.1 


9.53° 
9.5-10° 
-36°  C. 
-40° 
10° 
9° 

98.5° 
17.4° 


230.5-2.5° 
309-12° 
107-8° 
216.5°  C. 
215-6.5° 


wh.  — >  yel.  . . 
colorless 


208°  C.  dec 
92.2-3°  C. 


colorless 

fine  prisms  . . 
sm.  greeji  nd. 


161.3° 
146°  C. 
248° 
177.5°  C. 


syrup. 


rhombic 


decomp. 

decomp. 

280° 

137-8° 

161-2° 

226.9° 

158-9° 

158-9° 

161-2° 

227°  C. 

226-8° 

167. 1°7" 

144.5° 

291-3° 


cryst.  mass.  . 
lemon  yel  pris 
thick  liquid. . 
syrup 


reddish  yel. , 


-103.9° 

186-7° 

131.6° 

129.5-31.5 

83.5°  C. 

83-4.5° 

116.5° 

117-9° 


crystal 

moncl.  prisms 


colorless  toyel 


colorless. 


197.37° 


wh.  — »  yel . 
crystals    .  . 


*  Very  soluble  chloroform  ;  insoluble  ligroene  and  CS?. 


266 


CHEMICAL  ANNUAL 


Name. 


1  Ethylene  glycol  (K.)  .. 

2  iodide 

3  monoacetate 

4  nitrate 

5  nitrate  nitrite 

6  nitrite 

7  oxide 

8  Ethylidene  bromide . . . 

9  chloride 

10  iodide 

11  urea 

12Eucalyptol 

13Eugenol  (1,4,3) 

14  methyl  ether  (K.).  . 

15  Euxanthic  acid 

16  Euxanthone 

17  Filixic  acid 

18  Flavaniline 

19  Flavopurpurin 

20  Fluor  acetic  acid 

21  Fluoran 

22  Fluoranthene 

23  Fluor -benzene 

24  benzoic  acid  (o.) 

25  "  "     (m.).  •  • 

26  "  "     (p.)-.- 

27  Fluorene 

28  Fluorescein 

29  Fluorof  orm 

30  Fluortoluene  (o. ) 

31  "  (m.) 

32  "  (p.) 

33  Formic  acid 

34  "         (K.) 

35  Formaldehyde 

36  Formamide 

37  Formanilid 

38  Formyl-diphenylamine 

(K.) 

39  piperidine  (K.) .... 


OHCH2.CH2OH 

CH2I.CH2I 

OHCHj.CH.OC^O 

N03.CH2.CH2.N08 

N02.CH2.CH2.N08 

N02.CH2.CB2.NQ2 

<(CH2)2>,0...\ 

CH3.CHBr2 

CH8.CHC12 

CH8.CHI2 

CO<(NH)2>CH.CH8... 

C10H18O 

C8H5.C<JH8(OH)OCH3. . . . 
C3H5.C6H8(OCH3)2l:3:4 

C19H18Ou+2H20 

C18H804 


Formula. 


Ci4Hw06 

NH2.C6H4.C9H6N.CH8.. 

G,A(OH)A 

GHJ'.OOsH 


'2oHi208. 
CifiH10. . . 


CflH8F 

FCflH4.C02H... 
FeaH4.C02H>... 
FCflH4.C02H... 
(C6H4)2:CH2... 

CjoH^Oj 

CHF8 

FC6H4CH8 

FC6H4CH3 

FC6H4CH8 

H.C02H 

H.C02H 

HCOH 

HCONH2 

HCONHCeH8. . 
CHO.N(C6H5)2. 

CHO.NC6H10. . 


62.05 
1281.97 
102.05 
152.11 
136.11 
120.11 

44.03 
187.95 

98.93 
281.97 

86.13 
154.15 
164.10 
178.11 
458.18 
228.06 


Molecu- 
lar 
Weight 


264, 
234 
256 

78 
300 
190 

96 
140 
140 
140 
166 
332 

70 
100 
100 
100. 

46 

46. 

30 

45 
121 
197 


113.13 


Specific 
Gravity. 

Water  -«i. 

Air-x(A). 


113H 
07 
.+ 

50994 
,472 
2156° 
882410 
100117 
1863V 
84° 


,9267M 
0696H 
,035» 


1.0290H 


2.48-2.53 
1.00411» 
0.997211 
1.00051* 
1.2448S 
219H 
0.8153-10 
1.1394V 
1.1437V 


1.0235H 


Digitized  by  VjOO?U 


ORGANIC  COMPOUNDS 


267 


Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV-C. 
C.  =  Cor- 
rected. 


Boiling 
PointT^. 
C.  =s  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


00 

s.  soluble 

oo 


4. 

5. 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 


insoluble 

oo 


oo 
soluble 
soluble 
soluble 
soluble 
soluble 

oo 


v.  s.  sol. 


-20° 
81-2° 


soluble 

oo 


<-15° 


0.550*° 


-101.5° 


v.  v.  s.  sol. 


s.  soluble 


v.  s.  sol. 
insoluble 
s.  soluble 
insoluble 

insoluble 
v.  s.  sol. 
v.  s.  sol.  hot 


00 
00 

mod.  sol. 
soluble 

v.  v.  s.  sol. 
soluble 
s.  sol. 


v.  v.  s.  sol. 
soluble 

00 
00 

v.  soluble 
s.  soluble 

mod.  sol. 
sol.  bz. 
s.  soluble 


154° 
-1-3° 


sol.  H£04 
sol.  CSa 


soluble 
s.  soluble 


s.  soluble 


v.  soluble 


v.  soluble 
v.  soluble 


s.  soluble 
v.  sol.  bz., 
sol.  alkali 
s.  soluble 


soluble 
s.  soluble 
soluble 
500  c.c. 


soluble 
v.  soluble 
s.  soluble 
s.  sol.  chlo 


00 

00 

oo 

00 

soluble 

soluble 

oo 

oo 

mod.  sol. 

v.  soluble 

insoluble 

soluble 

156-8° 
240°  C. 

184.5° 

97° 

459°  C. 

33° 

180° 

109-10° 

<-20° 

120° 

124° 

182° 

116°  C. 

no  m.p. 


>-80° 
>-80° 


oo 


8.6° 
7.5° 


s.  soluble 

soluble 

soluble 

00 


-1° 

46° 
71.5-2.5° 


194-8° 

dec. 

182° 

exp.  114-6' 

not  volatile 

96-8° 

13. 5°746 

112.5°7M 

59.9°  C. 

177-9° 

dec.  160° 

176° 

253.5°  C. 

250-3° 

dec. 

sub.  dec. 


dist. 

sub.  160°  + 

165° 


colorless 

pris.  or  tab.. 


oil. 


small  needles 


217030 
85° 


295°  C. 
dec.  290° 
2o°*o  »t. 

114° 

115° 

116° 

100.8° 

100-1° 

-21° 

192-5° 

116°11 


oil 

colorless 

glit.  yel.  need 
'pale  yeLleaf. 
or  need, 
v.  sm.  leaf./et 
lrg.  pris./bz. . 
yel.  need./al. 

flat  needles. . 
monoclinic. . . 

scales 

fineneed./w.. 
leaflets/w. . . . 
monocl.  pr. . . 
leaflets/al.. . . 
cryst.  powder 

monocl.  pr. . . 
tablets 


218-22° 


wh. 


►yel. .. 


*  Explodes  by  percussion.  Dig 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Name. 


(d.). 


Fructose 
Fuchsin . 
Fulminic  acid .... 
Fulminuric  acid . . 

Fumaric  acid 

Furfural 

(K.).... 

Furfuramide 

Furfur  an. 

Furfuryl  alcohol . . 

Galactose  (d.) 

Gallic  acid  3:4:5. 

Geraniol 

Gluconic  acid  (d.). 


Glucose  (d.) 

Glucose  oxime  (d.) 

pentacetate  (a) 

phenyl  hydrazone  (a). 
(0) . 


Formula. 


Molecu- 
lar 
Weight. 


Glutaconic  acid 

anhydride 

Glutaminic  acid  (i.) . 
Glutaric  acid 


anhydride 
Glyceric  acid.  . . . 

aldehyde 

Glycerine 

acetates 

dinitrate 

mononitrate.  . 

trinitrate 

trinitrate 

Glyceryl  ether.  .  . 

Glycid 

Glycocholic  acid . 

Glycocoll 

Glycogen 

Glycol 


C6H1206 

C^H^HCl 

:C:N.OH 

C3H3N3O3 

C02H.CH:CH.C02H.  ... 

C4H3O.COH.... 

C4H,O.COH 

(C6H40)8N2 

C4H40 

C4H8O.CH2OH......... 

CeH12Oc 

(OH)8C6HoC02H+H20.. 

C9HI8.CH2OH 

OHCH2(CHOH)4COaH + 
2H20 

C6H1208+H2b 

C6H1208:NOH 

C6H708(C2H80)5 

C6H1205N2HC8H5 

C6H1206N2HCflH6 

C02H.CH2.CH:CHC02H 

C8H408 

C8H6NH2(C02H)2 

C02H.(CH2)8C02H 

C6H0O3 

OHCH2.CHOH.C02H.. 
OHCH^CHOH.CHO.... 
OHCH2.CHOH.CH2OH. . 


C3H6(OH)(N08)2  +  4H20. 
CH2OH.CHOH.CH2N08 
CH2N03.CHN03.CH2N03 
CH2N02.CHN02.CH2N02 

C3H8:  08:  CaH5 

C2H3O.CH2OH 

.H43N06 

NH2CH2C02H ; . 

(C6H10O5)s,z>100 

CH2OH.CH2OH 


180.10 

337.74 

43.05 

129.12 

116.03 

96.03 

96.03 

268.18 

68.03 

98.05 

180.10 

188.07 

154.15 

232.14 

198.12 
195.15 
390.18 
270.23 
270.23 

130.05 
112.03 
147.11 
132.06 

114.02 

106.05 

90.05 

92.06 


202.28 
137.10 
227.16 
179.16 
130.08 

74.05 
465.39 

75. 08 
162.08 

62.05 


Specific 
Gravity. 

Water  « 1. 

Air-x(A). 


1.555° 
1.220 


1.625 

1.15941° 

1.158H 


0.94441* 
1.1351IS 


1.694* 
0, 8812V 


1.54-1  57 


1.511* 


1.2604V 


1.4716dry 


1.600915 
1.291H 
1.090711 
1.165° 


1.1607 


1.125° 


t  See  mono-,  di-,  and  triacetins.        t  (d.)  1.538. 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,  °C. 
C- Cor- 
rected. 


Boiling 
PointT^. 
C.«  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


v.  soluble 
s.  soluble 


9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


soluble 
0.6619 

9IS 

insoluble 

insoluble 

oo 
v.  soluble 
0.812f  33100 
insol. 
v.  soluble 

81. 6817 
v.  soluble 
v.  s.  soluble 
v.  soluble 


v.  soluble 
sol.N^COa 
lie(d)1.7(i) 
63. 920, 
111.886 
v.  s.  sol. 

oo 
slowly  sol. 

00 


20 

soluble 


soluble 


95° 


soluble 
soluble 
soluble 
oo 
v.  soluble 
v.  soluble 
v.  soluble 
s.  soluble 
22. 21* 

00 

insoluble 

s.  soluble 
v.  s.  sol. 
1.321' 
v.  sol.  hot 
more  sol. 
than  a 
v.  soluble 


s.  soluble 
v.  soluble 


oo 
v.  v.  s.  sol. 

oo 


v.  soluble 
soluble 
soluble 
soluble 
oo 
v.  soluble 
v.  v.  sol. 
v.  soluble 


286-7° 


117° 


2. 50" 

00 


170-1° 

222-40° 

<-15° 


exp.  145° 
sub.  200°  + 
161° 
160-2° 
250°  dec. 
31.4-5°78e 
170°,  84°" 


dec. 
230°7M 


insoluble 
insoluble 
2.1316* 
v.  v.  s.  sol. 


v.  soluble 
soluble 
insoluble 
soluble 

s.  soluble 
insoluble 
v.  v.  s.  sol. 
insoluble 


al48°/?150c 

137.5° 

130° 

144-5° 

115-6° 

138° 

87°  [C, 

198°(d)213° 

97.5° 

56-7° 


sub.  in  vac. 


abt.  132° 
17° 


302-4° 

287°  C. 

.  .[steam 
not  vol.  in 
290°  C. 


trimetric . . . 
rhomb,  tab.. 


needles/al 

prisms 

(bright  yel. 
->dark  yeL 
!thin  short 
needles 

syrup 

hexag.  tab./a 
trie,  prism . . . 


syrup. 


need./abs.  al . 
3m.  need, 
fine  need./lig. 
v.  small  crys 
long  needles 

prisms/et.  . . 
flatneed./et.. 

rhombic 

moncl.  prisms 

thin  needles. 

syrup 

crystals 
rhombic. ... 


v.  soluble 
v.  soluble 
0.12 
insoluble 

oo 

oo 
3.3M 
23.2 
v.  soluble 

oo 


v.  soluble 
v.  soluble 
25 
decomp. 

oo 

oo 
soluble 
insoluble 
0.150% 

oo 


soluble 
s.  soluble 

oo 
soluble 

oo 

oo 
0.093 


26° 


145°15 


2.8&13.1° 


exp.  260° 
150° 
171-3° 
161-2°  dec 


dimorphous. . 
yellow 


insoluble 
1.1 


152° 

232-6°  C. 
abt.  240° 
-12° 


197.37° 


rhomb,  pris.. 
amorph.  pow. 
sweet   


*  V.  sol.  et.,  bz.  and  acet.  ac.  oo  chlo.  oyL,r~  ™" 
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Name. 


Glycol  aldehyde 

amide 

diacetate 

dimethyl  ether . . . 
Glycolic  acid 

anhydride 

Glycolid 

Glycol  monoacetate. 

urea 

Glyoxal 

Glyoxylic  acid 

Glyoxalin 

Glyoxime 

Guaiacol  (o.) 

Guanidine 

Guanine 

Haematoxylin 

Helicin  (1.) 

Hemimelitic  acid.. .  . 

Hemipinic  acid 

Heptadecane 

Heptamethylene .... 
Heptane  (n.) 


6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27  Heptoic  acid  (n.) . 

28  "       "     "     (K.) 

29  anhydride . 
30Heptyl  acetate  (n.). 

31  alcohol. 

32  amine  (K.) 
33Heptylene  (1). 
34Heptyl  ether  (n.). 

35  formate . 

36  Hesperidine . 

37  Hezabrom  ethane. 

38  Hexachlor  benzene. 

39  ethane . 
40Hexadecane. 
41  Hexadecyl -acetylene. . 


Formula. 


CH2OH.CHO 

CH2OH.CONH2 

02x1302.0112.0x12.0211^02 
CH8OCxi2.CH2OCH8.... 

OHCH2.CO2H 

CAO, 

C4H404 

CH2OH.CH2O.C2H3O... 

C8H4N202 

CHO.CHO 

(OH)2CH.0O2H 

C,H4N2 

OHN:CH.CH:NOH... 

OH.C8H4.OCH8 

NH:C(NH2)2 

CftH5N50 

C16H1406+3H20 

CI3H1607  +  iH20 

C£L,(PQJ3)Jl:  2:  3 

(CH80)aCJHf(C02H)2 

CnHgj 

(CH^ 

CH3.(CH2)6.CH8 

(CH^C^H^ 

HCCC^), 

CfHi.GH(GHI).qiHf 

CHjLCHJflOJBL 

CH3(CH2)6C02H 

(CflH18CO)20 

C2H802.C7H18 

CH^CH^.Cx^OH 

CH3(CH2)5CH2NH2 

CH3(CH2)4CH:Cxi2 

(PPJfl 

HC02.C7H18 

QraHajOu 


CBr3.CBr8 

C5CI5 

ca8.ca8 

ClflH34 

HC:C.(CH2)18.CH8 


Molecu- 
lar 
Weight. 


Gravity. 
Water -1. 
Air-x(A). 


60 

75 

146 

90 

76 

134 

116 

104 

100 

58 

92 

68 

88 

124 

59 

151 

356 

284 

212 

226 

240 

98 

100 

100 

100. 

100, 

130. 

130. 

242. 

158. 

116. 

115. 

98. 

214. 

144. 

482. 

403. 

284. 

236. 

226. 

250. 


.03 
.08 
.08 
.08 
03 
.05 
.04 
.06 
.11 
.02 
.03 
.11 
.11 
.06 
.16 
24 
.16 
.13 
05 
08 
29 
12 
13 
,13 
13 
13 
12 
11 
21 
15 
13 
18 
12 
24 
13 
21 
76 
70 
70 
27 
27 


1.128° 
0.8732*° 


1.1480 


1.1395H 


0.7766V 

0.8094*° 

0.70191 

0.7111° 

0.689" 

0.780617 

0.9212V 

0.916H 

0.932Jl 

0.87418 

0.83016 

0.770H 

0.70261* 

0.815° 

0.894° 


2.044* 

9988V 
0.7754V 
0.7983" 


Digitized  by 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.«  Cor- 
rected. 


Boiling 
PoinC^C. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


v.  soluble 


14 


oo 

insoluble 
insoluble 

oo 

mod.  sol. 
v.  soluble 
v.  soluble 
v.  soluble 
v.  s.  sol.  hot 
1.6718 
sol.  deliq. 
insoluble 
s.  soluble 
v.  sol.1000 
s.  soluble 
v.  soluble 


v.  soluble 
insoluble 

00 


v.  s.  sol. 

soluble 

soluble 


insoluble 


0.2411* 

V.  8.  SOL 


soluble 
v.  s.  sol. 


0.02 
insoluble 


v.  sol.  hot 
v.  soluble 
soluble 


00 

insoluble 
s.  soluble 

oo 


soluble 


mod.  sol. 


abt.  100 

soluble 

soluble 


soluble 

00 


00 

00 

soluble 


s.  soluble 
s.  soluble 
insol.  cold 
v.  soluble 

oo 


s.  soluble 
s.  soluble 
soluble 


95-7° 
120° 


00 

insoluble 
s.  soluble 

00 


soluble 


s.  soluble 
insoluble 

00 


v.  s.  sol. 
soluble 
insoluble 
mod.  sol. 


00 

soluble 
soluble 


soluble 

00 


oo 

00 


insoluble 
s.  soluble 
v.  s.  sol. 
v.  soluble 

00 


78-9° 
128-30° 
82°:  86-7° 


s.  vol.  in 

.  . .  .[steam 

186-7° 

83-4° 

dec. 

dec. 

dist.  in  vac. 

182° 


plates. . . 
crystals . 


rhomb,  moncl 

powder 

leaflets/al  . . . 


216° 
15° 


88-9° 

176° 

31-3° 


dec. 
140° 
175° 

194r-6° 

177°  C. 
22.5° 


-10.5° 


-36.5° 


251°  dec. 


229.05°  C. 


19-20° 
26° 


50.5O7M 
with  steam 
256° 
sub. 
205.1°  C. 


►  anhyd. 
sublimes 
303°,  81°° 
U7o743C. 
98  4° 
86-7° 
95-8° 
91° 

223-3  5° 
217.5-21.5 
268-71° 
191.5° 
175.8° 
153-5° 
98-9° 
261.9° 
176-7° 

dec.  210° 
326° 
185°  C. 
291° 

180oi5 


needles 

amorphous . . 
rhomb,  prism, 
thick  prisms, 
rhomb.tab./w 
hexag.  pris. . . 

crystals 

need,  or  tab. . 
tetrag.  prisms 
v.  fine  need.. 

needles 

crystals 

hexag.  tab. . . 
oil 


wh.  — >  yel . . « 


wh.  — >  yel . . 


v.  sm.  need... 
rhomb,  pris.. 
monocl.  pris. . 
rhomb.tab./al 
pearly  leaflets 


Digitized  by  VjVJUvIc 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Ham*. 


Hexaethyl  benzene 

Hexahydro- anthracene  . 
-benzoic  acid 


-cumene 

-cymene  (p.) 

-mellitic  acid 

-salicylic  acid 

-toluene 

-xylene  (m.) 

Hexahydroxy  benzene . 
Hexamethyl  benzene .  , 
Hexane  (n.) 


Hexenoic  acid  de 

Hexenoic     "    aft. . . . 
Hexenyl  alcohol 

ether 

Hexoic  aldehyde 

Hexyl  acetate  (n.).  .  • 

acetylene  (n.) 

alcohol 

Hexylene  (n.) 

glycol  2,  3 

Hexyl  formate 

Hippuric  acid 

Homo-pyro-catechin . 

Hydracrylic  acid 

Hydrastin 


Hydrazo-benzene  . .  . 
benzoic  acid  (o.) 
"     (m.). 
"     (P.). 

toluene  (o.) 

"        (m.) 

"        (p.).--... 
Hydrindene  (1,  2)... 

Hydrobenzoln 

Hydrocarbostyril 

Hydrocinnamic  acid, 
aldehyde 


Formula. 


C6(C2H8)8 

CMHW 

cyawxya 

C3H7.CaH„ 

CH3.C6H10.C3H7 

C0H,(CO2H)6 

OHCflH10CO2H 

CH,.CaH„ 

(CH3)2C6Hl0 

C6(OH)fl 

C6(CH3)6 

CH3(CH2)4CH3 

(CH,)fCH.CH(CEUf .... 

(CH3CH2)2CH.CH3 

CH2:CH(CH2)3.C02H... 
CH3(CH2)2.CH:  CH.C02H 

C6HnOH 

(C6Hn)20 

CH.CCH^CHO 

CjHaOjj.CgH,, 

CH,(CHi)iC!CH 

CH3(CH2)4.CH2OH 

CH3(CH2)3CH:CH2.... 
C3H7.CHOH.CHOH.CH 

HC02.C6H13 

C6H6CO.NHCH2C02H.. 
l:3:4CH3.C6H3(OH)2.. 

OHCH2.CHaC02H 

CA.NO. 


C6H5NH.NHC6H5.  . . 
(C02H.C6H4NH)2... 
(C02H.C6H4NH)2... 
(C02H.C8H4NH)2... 

(CH3C6H4NH)2 

(CHC6H4NH)2...  ... 

(CH3C6H4NH)2 

CflH4:C2H4:CH2. .. . 

(C6H5.CHOH)2 

C^NO 

C6H5.CH2.CH2C02H. 
C6H6(CH2)2CHO... 


Molecu- 
lar 
Weight 


246 

184 

128 

126 

140 

348 

144 

98, 

112 

174 

162 

86 

86 

86 

114 

114 

100 

182 

100 

144 

110 

102 

84 

118 

130 

179 

124 

90 

383 


184.18 
272.18 
272.18 
272.18 
212.21 
212.21 
212.21 
118.08 
214.12 
147.11 
150.08 
134.08 


— 


Specific 
Gravity. 

Water  — i. 

Air-x(A). 


0.8305  V 


1.0480V 

0.787ao 

0.79611 


0.7641Y 
0.7874* 


0.6603  V 

0.66817 

0.6765V 


0.89110 


0.8335*° 

0.8902° 

0.7701° 

0.8204M 

0.6825V 

0.9669° 

0.898° 

1.3711V 


1.15816 


0.95716 
0.9645H 


1.0711* 


gh 


Digitized  by 
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Solubility  in  xoo  ex. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PointT5^. 
C.=  Cor- 
rected. 


Boiling 
PoinC^C. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


I  insoluble 

I  v.  sol.  bz. 

30.2011* 

4 

5 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


v.  soluble 
v.  soluble 


s.  soluble 


insoluble 


s.  soluble 
s.  soluble 
v.  soluble 
insoluble 


s.  soluble 


00 


0.32620 
v.  soluble 


0.00320 
insoluble 


insoluble 
insoluble 


soluble 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


129° 

63° 

30.5-1° 


v.  soluble 
v.  soluble 


s.  soluble 
v.  soluble 


dec. 
111° 


s.  soluble 
0.2 

abt.  50" 
soluble 


s.  soluble 


00 

soluble 


none 
164° 
-93.5° 


32.7-3.1° 


oo 


00 


soluble 


soluble 


s.  soluble 
v.  soluble 


s.  soluble 
v.  soluble 


190.25°  C. 
51° 


s.  soluble 

5lf 

soluble 
s.  soluble 
s.  soluble 
soluble 
soluble 
v.  soluble 


0.50720 


soluble 


132° 

131° 
205° 


sol.  alkali 
sol.  KOH 
soluble 


298°  C. 

290° 

234-5° 

147-50° 

171-3° 


103°  C. 
119.5°781 


264° 

68.95° 

58° 

64° 

202-4° 

216-7°  C. 

137° 

116-8° 

129°  C. 

169.2° 

131-2° 

157°  C. 

68-70° 

207° 

153.6° 

decom. 

251-2° 

deoomp. 


decomp. 


165° 


decomp. 


longmoncl.pr. 

leaflets 

monocl.  pris. 


crystals 

quad.    tab. 
[and  need. 


long  needles, 
rhombic/al  .. 


needles/w. 
oil*.    WWW 


rhombic,  pris. 


syrup 

glit.  trimet.. . 

prisms 
rhomb. tablets 
leaf,  or  pris. 
imperf.  cryst. 
sm.  need./al.. 
leaflets 


v.  soluble 


128° 


0.251* 
v.  v.  s.  sol. 
0.6*° 


soluble 
soluble 
v.  soluble 
16.7 


soluble 
soluble 


138° 
163° 
48.7° 


decomp. 
177°  C. 
300°+ 


279.8° 
221-4°7"C. 


Digitized  by  VH:  L 


monocl.  tab. 

oil 

moncl.tab./al. 
glit.  pris./al.. 
fmoncl.  pris. 
t/al. 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Hydrocyanic  acid 

Hydronapthoquinone  (1,2) 
(1,4) 
Hydroquinone  (p.) 

dimethyl  ether 

ethyl  ether 

Hydrotropilidene 

Hydroxy-anthraquinone 
(m.) 

-benzalcohol  (o.).  .  .  . 


-benzalcohol     (m.) 

(p.).... 

-benzaldehyde  (o.)  .  .  . 

(m.).... 

(p.).... 

-benzamide  (o.) 

(m.) 

".        .(P.) 

-benzoic  acid  (o.)  .  .  .  . 
"     (m.) 

"  ".  (P.) 

-caprylic  acid  (a) 

-citric  acid 

-isophthalic  acid  (2) . . 

"      (4).. 

"      (5).. 

-phthalic  acid  (3) 

"      (4) 

"      (2) 

-purpurin 

-pyridine   (a)  (2) 

W(3) 

00(4) 

-quinoline  (bz.  1)  (8). .  . 

(bz.  2)  (7)... 

(bz.  3)  (6)  .  . 

(bz.4)(5)... 

(pr.  2)  (2)... 

-toluicacid  (1:  2:3).  .. 

"     (1:2:4)... 


Formula. 


:C:NH 

C10H.(OH)2 

C10H6(OH)2 

C6H4(OH)2 

C6H4(OCH3)2 

OHCeHpCjH, 

CeHir(cb)'2!c6H,(3H. 

OH.C6H4.CH2OH.... 


OH.CflH4.CH2OH 

OH.C6H4.CH2OH 

OHCeH4.CHO 

OHC6H4.CHO 

OHC6H4.CHO 

OHC6H4.CONH2 

OHC6H4.CONH2 

OHC6H4.CONH2. 

OHC^.CO^ 

OHC6H4.C02H 

OHC6H4.C02H 

CH3(CH2)6CH(OH)C02H 

(OH)2C2H3(C02H)3 

0^^(00,11), +H20.. 

OHC6H3(C02H)2 

OHC6H,(C02H)2 

OHCflH8(C02H)a 

OHC6H3(C02H)2 

OHC6H3(C02H)2 

C14H402(OH)4 

OH.CfiH4N 

OH.C8H4N 

OH.CBH4N  +  H20 

CftHeN.OH 

C9H6N.OH 

CAN.OH 

CftH6N.OH 

C9H0N.OH 

C6H3(C02H)(CH3)OH... 
+  iH20 


Molecu- 
lar 


27.05 
160.06 
160.06 
110.05 
138.08 
138.08 

94.08 
224.06 

124.06 

124.06 
124.06 
122.05 
122.05 
122.05 
137.10 
137.10 
137.10 
138.05 
138.05 
138.05 
160.13 
208.06 
200.07 
182.05 
182.05 
182.05 
182.05 
182.05 
272.06 
95.08 
95.08 
113.10 
145.04 
145.04 
145.04 
145.04 
145.04 
152.06 
161.07 


Specific 
Gravity. 
Water  « i. 


Weight.      Air  — i  (A). 


0.696918 


1.326 
1.0526H 


0.89298 
1.1613" 


1.158921 


1.1291180 


1.473* 
1.404" 


teoogfc 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.  =  Cor- 
rected. 


Boiling 
Point,  HJ. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color* 


9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


oo 
sol.  alkali 
mod.  sol.hot 
5.8518 
insol. 
s.  soluble, 
v.  s.  sol. 
v.  v.  s:  sol. 

6.7M 

v.  sol.  hot 
soluble 

s.  sol. 
mod.  sol.hot 
s.  soluble 
soluble 
s.  soluble 
s.  soluble 
0.18420 
0.84318 
0.49221 

V.  8.  Sol. 

v.  soluble 

0.14;2.5lO° 

0.0324 

0.06;  18100 

2017 
310 

s.  soluble 
v.  s.  sol. 
v.  soluble 
v.  soluble 
1001S 
v.  s.  sol. 
8.  soluble 
v.  s.  sol. 
sol.  alkali 
v.  s.  sol. 
mod.  sol. 
s.  soluble 


00 


soluble 
v.  soluble 

v.  soluble 
soluble 
mod.  sol. 

v.  sol. 

v.  soluble 
soluble 
00 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 
sol.  bz. 
v.  soluble 
sol.  chlo. 
mod.  sol. 

v.  sol.,  1.95 

bz.  18° 
v.  soluble 
soluble 
00 
soluble 
v.  soluble 


-10-2° 

abt.  60° 

176° 

169° 

55-6° 

66° 


25.2° 


v.  soluble 
v.  soluble 
49. 6315 
0.01Mbz. 
v.  soluble 
v.  soluble 
v.  soluble 

soluble 

v.  sol. 

soluble 

soluble 
v.  soluble 
v.  soluble 
v.  s.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
s.  soluble 


v.  soluble 
s.  soluble 
23. 417 

9.7317 

9.4317 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
mod.  sol. 
mod.  sol. 
sol.  acetone 
mod.  sol. 


302° 

86° 

67° 
124.5-5.5° 

20° 
104° 
115-6° 
139.9°  C. 
170.5°  C. 
162° 
158°  C. 
200° 
213-4° 
69.5° 


285° 

216.6° 

246-7° 

120-1°. 

sub. 


sub.  100  up 

abt.300dec. 

196.70°7e0 
240°  C. 
sub.  undec. 
270°  dec. 


sub. 
dist. 


v.  s.  sol. 
s.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


v.  s.  soluble 
s.  soluble 
v.  soluble 
v.  soluble 
soluble 


239° 
305-6° 
288°  C. 

anhyd. 
181°  dec. 
no  m.p. 
>275° 
106-7° 
129° 

anh.148.5C. 
75-6° 
235-8° 
193° 
224° 

199-200° 
145-6° 
177-8° 


sub. 
sub. 
280-1° 
dist. 

266. 6°C.7" 

sub. 

>360° 


sub. 


I 


leaflets 

monocl.  need, 
hex.  pris./w. . 
large  leaf  ./w. 
thin  leaflets. . 


yel.  leaf,  or 

need./al. 

rhomb,  tab.. . 

needles 

fine  needles.  . 

oil 

needles/w 

needles/w 

yellowish  leaf, 
thin  leaf  ./w. . 

needles 

fine  need./w. 
rhomb./al. .. 
monoclinic/w 
large  plates. . 

syrup 

long  need./w . 
long  needles. . 

needles 

short  pris./w. 
rosettes/w. . . 

powder 

br.  red./acet. 
fine  need./bz. 

needles 

moncl.  pris.  . 
prisms/dil.  al. 
prisms/al. 
small  pris./al. 
small  leaflets, 
large  pris./al. 
glit.  need./w. 
small  need./w 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


Name. 


Hydroxy-toluic  acid 

(1:2:5). 
(1:2:6). 
(1:3:2). 
(1:3:4). 
(1:3:5). 
(1:4:2). 
(1:4:3). 
(1:3:6). 


Hyenic  acid. 
Hypogaeic  acid. 
Indican 

Indigo 


dicarbonic  acid 

disulphonic  acid 

purpurin 

sulphonic  acid 

white 

Indirubin 

Indol 

carbonic  acid  (pr.  2) . 

Indoxy  1 

Inosite  (i.) 

Inulin 

Iodo-acetic  acid 

-acetylene 

-aniline  (o.) 

"       (m.) 

"       (P.) 

-  ben  z  amide  (o.) 

(m.) 

(P-) 

-benzene 

"        (K.) 

-ethylene 

-propionic  acid  («)... 
"     (/S)   ... 

-toluene  (o.) 

"       (m.) 

*'       (P-) 


Formula. 


C.H^COjHKCH^OH.. 
CWCCyiKCHJOH.. 
QA(00tH)  (CH„)OH.. 

iH20 
C6H3(CX)2H)(CH,)OH  . 
C.ftCCCHKCHJOH  . 
C,H3(C02H)(CH3)OH  . 
C,H3(CO,H)(CH3)OH  . 
CiyCH^CO.H 


CUH170„N+3H20. 

(C,H,<S>C:), 

C18H10N2O„ 

CI,H8NA(SO,H)J. 

C„HMNA 

C„H,Na02S03H. . 
C„H12NA ..., 

C,„H10NA 

C.H.N 

C,H7N02 

C8H,NOH 

C,H120,+2H20... 

CjeH^O,, 

CH2I.C02H 

CH-CI 

IC„H4NH2........ 

IC,H4NH2 

IC,,H4NH2 

IC„H4NH2 

IC6H4NH2. 

IC6H4NH, 

C.H6I 

C.HSI 

CH2:CHI 

CH3.CHI.C02H.... 
CH2I.CH2.C02H... 

IC,H4.CH, 

IC,H4.CH. 

IC.H4.CH, 


Molecu- 
lar 
Weight 


152 
152 
152 
161 
152 
152 
152 
152 
382 
254 
349 


.06 
.06 
.06 
.07 
.06 
.06 
.06 
.06 
.40 
.24 
.23 


262.16 


350 
422 
262 
342 
264 
262 
117 
161 
133 
216 
990. 
186 
151 
219. 
219. 
219. 
247. 
247. 
247. 
204. 
204. 
154. 
200 
200. 
218. 
218. 
218. 


Specific 

Gravity    - 
Water —i. 
Air-xt*). 


1.35 


1.52416 
1.539  dry 


1.8401H 
1.8285H 
2.08° 


1.69720 
1.69820 
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g.ptr 


Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.=  Cor- 
rected. 


Boiling 
Point,  HJ. 
C.  ■■  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 


7 
8 
9 
10 
11 

12 

13 

14 

15 

16 

17 

18  sol, 

19 

20 

21 

22 

230 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


s.  soluble 
0.14" 
v.  sol.  hot 
sol.  hot 
mod.  sol. 
v.  s.  sol. 
v.  s.  sol. 

V.  8.  Sol. 

insoluble 
insoluble 
v.  soluble 

insoluble 

soLHsSO, 
v.  soluble 
insoluble 
soluble 
insoluble 

.  gl.  acet. 
mod.sol.  hot 
mocLsol.  hot 
sol.  alkali 
1012 
.00118 
v.  soluble 
mod.  sol. 
v.  s.  sol. 
insoluble 
insoluble 
soluble 
s.  soluble 
v.  s.  sol. 
insoluble 
insoluble 


v.  soluble 
v.  v.  sol. 
sol.  chlo.. 
v.  soluble 


v.  soluble 
v.  v.  sol. 

v.  soluble 


soluble 
v.  soluble 
v.  soluble 
s.  soluble 
v.  soluble 
v.  soluble 

insoluble 

insoluble 
v.  soluble 
soluble 
soluble 
soluble 
mod.  sol. 
v.  soluble 
v.  soluble 


soluble 
v.  soluble 
soluble 
soluble 
soluble 

insoluble 

insoluble 


183.4° 

168° 

163-4° 

172-3° 

210° 

177°  C. 

206-7°  C. 

151° 

77-8° 

33-4° 

176-7°anhy 

390-2° 


vol.in  steam 


vol.in  steam 


sub. 

vol.in  steam 
sub. 
vol.in  steam 


230°10  C. 
dec. 

sub.156-800 


soluble 


sub. 
dec.  200° 


soluble 

v.  soluble 
v.  soluble 


52° 
203° 


sub. 
253-4° 


v.  s.  sol. 
v.  s.  sol. 
v.  soluble 


insoluble 


v.  soluble 


225°  C. 
178°  dec. 
84° 


not  vol. 
319°  in  vac. 
dec.  160° 


needles/w.  . . 
needles/w.  . . 
long  need./w. 

needles/w 

table  ts/w. . . . 
moncl.  pris/al 
long  needles  . 
long  need./w. 

crystals 

needles 

brown  syrup. 

rhomb./anil. . 

deep  blue  pow 
blue  amorph. 
choc.  need. . . 

purple 

white  mass.  . 
rhomb./anil. . 

leaflets 

fine  need./w. 

oil 

moncl./w. .  . . 
v.  fine  cryst.. 
rhomb,  tab.  . 


29-32° 


v.  soluble 

soluble 

soluble 


soluble 
soluble 


56.5° 
25-7° 
63° 

183.6°  C. 
186.5°  C. 
217.6°  C. 
-28.5°  C. 
-28-9° 


fine  needles. . 

leaflets 

need,  orpris.. 
needles 


34 
35  s. 
36 
37 
38 


188,4°7M 
186.5-8. 5C 
56° 


usually  red  . . 


soluble 
v.  s.  sol. 
insoluble 


v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 


44.5-5.5° 
82° 


warts  orpris. 
leaflets 


39  insoluble 


35° 


211° 
204° 
211.5° 


leaflets. 
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Iodoform , 

Iodosobeniene. , 
Iodozybenzene . 
Isatane 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Name. 


Isatine 

Isatine  chloride 

Isatinic  acid 

Isatoic  acid,  anhydride. 

Isatoxime 

Isatronic  acid 

Isatyd 

Isoamyl-acetate 

(K.).  . . 

acetic  acid  (K.) 

alcohol 

"     (K.) 

"  (sec.) 

benzene 

benzoate 

bromide 

butyrate 

carbamate  (K.) .  .  . . 

chloracetate  (K.).  . . 

chlorcarbonate  (K.). 

chloride 

cyanide 

formate 

iodide 

isocyanide 

isovaleriate 

"        (K.)..... 

mustard  oil 

nitrate 

nitrite 

phenol  (p.) 

phenylketone 

propionate 

salicylate  (K.) 

sulphide 

Isoanthracene 


Formula. 


CHI3 

C6H5IO 

C,H5I02 

PANA 

C8H4<C°>COH....... 

CsH4ONCl 

NH2.C6H4.CO.C02H 

C8H6N08 

WNA 

Ci7HMOf 

C16H12N204....'. 

CaH80,.C4H11 

C-jHaOjjXyHj! 

(CH3)2CH.(CH2)3C02H... 
(CH3)2CH.(CH2)2OH.... 
(CH3)2CH.(CH2)2OH.... 
(CH3)2CH.CH(OH).CH3 . 

C6H6.C5Hn 

C6H5COa.C5Hn 

C5HnBr 

C3H7C03.C6Hn 

NH2.C02.C6H11 

CH2a.CO2.C5Hn 

Cl.CO2.C5Hn 

(CH3)2CH(CH2)2a 

(CH3)2CH(CH2)aCN 

HC02.C6Hn 

(CH^2CH(CH2)2I 

(CHJ,CH(CHy,NC 

C,H,Os.C,,H„ 

CjH,02.C,Hu 

C8H„N.CS 

C,HnNO, 

C,HnN02 

C.Hu.C.H.OH 

C5Hn.CO.C,H6 

CgHjCO^.CgHn 

OH.C6H4.COa.C5Hu 

(QAi)J3 

Ci4H,0 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water  — x. 

Air-x(A). 


393, 
220 
236 
562 


147.08 


165 
165 
163 
162 
250 
296 
130 
130 
130 

88. 

88. 

88. 
148. 
192, 
151. 
158. 
131. 
164. 
150. 
106. 

97. 
116. 
198. 

97. 
172. 
172. 
129. 
133. 
117. 
164. 
176. 
144. 
208. 
174. 
178. 
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4.08lT 


0.8762V 

0.867» 

0.9125** 

0.8104Y 

0.810-.812** 

0.819  V 

0.887  V 

0.992519 

1.2058" 

0.88231 


041» 
1.024** 
0.8625*8 
0.8075V 
0.8944* 
1.4734™ 
<1 

0.8700° 
0.855** 
0.94191* 
1 .0007*1 
0.88011 


0.88771 

045M 

0.843Y 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV»C. 
C-  Cor- 
rected. 


Boiling 
Point,  "£. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


insoluble 
mod.  sol. 
v.  v.  s.  sol. 
insoluble 

s.  soluble 

insoluble 
s.  soluble 
0.7100 

V.  8.  SOI. 
V.  V.  8.  80l. 

v.  v.  s.  sol. 
s.  soluble 

V.  V.  S.  80l. 
V.  8.  SOl. 

2.672* 
2.5" 


318 
mod.  sol. 
v.  sol.  bz. 
soluble 

soluble 

soluble 


insoluble 
s.  soluble 
s.  soluble 
insoluble 
v.  a.  sol.  dec 
insoluble 


insoluble 


v.  v.  s.  sol. 


insoluble 
v.  s.  sol.  hot 


insoluble 


soluble 
insoluble 
v.  sol.  chlo 
soluble 

s.  soluble 

v.  soluble 


119° 


200-1° 
180°  dec. 


abt.  378 
soluble 
y.  soluble 
v.  8. sol. 

00 

00 

oo 

•oo 

oo 


s.  soluble 
s.  KOH 
v.  soluble 

00 
00 
00 
00 
00 


240°  dec. 
202°  dec. 
156-7° 
237-7.5° 


-117.2° 


soluble 
soluble 
v.  soluble 
soluble 

00 

oo 
soluble 
soluble 
soluble 
soluble 
soluble 
soluble 
soluble 


v.  soluble 
soluble 

oo 
oo 


61-2° 


soluble 

00 


soluble 

00 


92-3° 


soluble 
v.  soluble 


oo 


sub. 

explodes 
expl.  238° 


s.  soluble 


s.  soluble 


sub. 
dec. 


dec. 

dec. 

139° 

138-42° 

215-21° 

131°  C. 

130-2° 

112.5° 

201-2°7eo 

261-2° 

118.6° 

178.6° 

221-3° 

189-92° 

151-6° 

100.9°  C. 

155.48° 

123.3° 

148.2°  C. 

137° 

194°780 

191-3° 

183-4° 

147-8° 

99° 

255° 

241.5-2.5° 

160.2° 

268-73° 

216° 


yel.hexag.tab. 
amorphous . . 
long  need./w. 

warts .  . 

red.  moncl. 

prisms 
brown  need . 

crystals 

monoclinic  . 
long  yel.need 
leaflets/dil.al. 
micro,  cryst.. 


colorless 
colorless. 


colorless. 


leaflets 

wh.— >yel  . .  . 
wh. — ►yel.. . . 


colorless. 


long  need./w. 


wh.  — >yel . 


133.5-4.5° 


pearly  leaflets 


—————. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Isoanthraquinone . 

Isobutane 

Isobutyl-acetate. . . 
alcohol 


Name. 


aldehyde 

amine 

benzene 

benzoate 

bromide  (K.) 

butyrate 

carbamate  (K.) 

chlor-carbonate  (K.). 

chloride 

cyanide 

ether 

formate 

iodide 

isovaleriate  (K.) 

ketone 

mustard  oil 

nitrate  (K.) 

phenylketone 

tartrate- (K.) 

Isobutyric  acid 

"   (K.) 

amide  (K.) 

anhydride 

Isocaproic  acid 

Isocinchomeronic  ac . .  . 

Isocinnamic  acid 

Isocitric  acid 

Isocymene  (m.) 

Isocrotonic  acid 

Isodulcite 

Isodurene 

Isoeugenol  1:3:4 

Isoheptane 

Isoheptoic  acid 

Isohexane , 

Isohexylaldehyde 


Formula. 


Molecu- 
lar 
Weight 


Cl4H,0, 208.06 

(CH3)2CHCH8 58.08 

C^O^H, 116.10 

(CH3)2CH.CH2OH 74.08 

(CH8)2CH.CH2OH 74 .08 

(CH^CH.CHO 72.06 

(CH^CHCHjNH, 73 .  13 

C8H6.C4H9 134.12 

CWXXCA 178.12 

(CH3)2CH.CH2Br 137.03 

C8H7CX)2.C4H9 144.13 

NH2.C02.C4H9 117.13 

C1.C02.C4H9 136.52 

(CH3)2CH2CH2C1 92 .  52 

(CH8)2CHCH2CN 83 .  11 

(C4H9)20 146.15 

HC02.C4H9 102.08 

(CH8)2CH.CH2I 184.04 

(CH8)2CH.CH2C02.C4H9  .  158.14 

(C4H9)2CO 142.15 

C4H9.NCS 115.17 

(CH3)2CH.CH2.N03 119.11 

C4H9.CO.C8H5 162.11 

<[CH(OH).C02.C4HJ2...  262.18 

(CH^CH.COjjH 88.06 

(CH^CH.CC^H 88. 06 

(CH3)2CH.CONH2 87. 11 

[(CH^CHCOIO 158.12 

(CH3)2CH.(CH2)2C02H..    116.10 
2:  5,C5H3N(C02H)2+H20  185.10 

C6H5CH:  CH.CO^ 148.06 

CdH807  +  H20 210.08 

CH3.C6H4.CH(CH3)2 134.12 

CH3.CH:  HC.C02H 86.05 

CH8(CHOH)4CHO  +  H20  182.12 

1:  2:  3:  SC.H^CH^ 134.12 

C10H1202 164.10 

(CH3)2CH(CH2)3CH3 100. 13 

(CH3)2CH(CH2)8C02H. . .  130.12 

(CH^CHCCH^CH, 86 .  12 

(CH^CHCCH^CHO. . . .  100.10 


0.89211 

0.8064H 

0.7995M 

0.7938Y 

0.72420 

0.8596  V 

1.0035*1 

261H 
0.88761 


Specific 

Gravity. 

Water»x. 

Air -i  (A). 


1.040W 
0.8836li 
0.9922* 
0.761611 
0.90491 
613811 
0.848M 
0.833" 
0.943? 
1.014M 
0.99317 


0.9487Y 
0.946M 


0.957418 
0.925'° 


0.862*° 

1.0312V 

1.4708Y 

0.89611 

1.090711 

0.70671 

0.912219 

0.67658 
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i 

a 

3 

z 

Solubility  in  ioo  c.c. 

Melting 
Point,  °C. 
C.«  Cor- 
rected. 

Boiling 
Point,  "£. 
C.=  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

211-2° 

pale  yel.  need. 

-11.5° 

116.3° 

108. 0°762 

105.5-6.5° 

63-4° 

68^9° 

170-0. 5°  C. 

241.5°  C. 

89.5-91° 

156.9° 

205-7° 

127-30° 

68.5° 

154o760 

122-2.5° 

98.5° 

120.4°  C. 

167-70° 

181-2° 

162° 

122-3° 

225-6° 

S.  soluble 
soluble 
9.5518 
9.0 

00 

00 
00 
00 

oo 

00 
00 
00 

-108° 

vitreous 
colorless  .... 

insoluble 
insoluble 

00 
00 

oo 
oo 

wh.  — >yel. . . . 

v.  s.  sol.  dec 

00 

oo 

63.4° 

leaflets 

wh.  — >yel. . .  ♦ 

s.  soluble 

soluble 

1.01 

oo 

00 

thick -75° 
-90.7° 

insoluble 
insoluble 

00 

00 

colorless. .... 

insoluble 

00 

oo 

colorless 

s.  soluble 
2020 

v.  soluble 
insoluble 
s.  soluble 
v.  v.  s.  sol. 
s.  soluble 

v.  soluble 

00 

v.  soluble 

00 

s.  soluble 

68-9° 
-79° 
-79° 
128-9° 

wh.  scales.  . . 

155.5° 
153-4.5° 

leaflets 

182.5° 
207.7°  C. 
sub. 
265°  dec. 

soluble 
v.  s.  sol. 
v.  soluble 

soluble 
v.  s.  sol. 
v.  soluble 

>-18° 

236° 

59° 

->anh.l00° 

<-25° 

15.5° 

92-3° 

low 

abt.-10° 

v.  sm .  cryst. 
moncl.  pris. 
prisms    [/lig. 

175-6° 
171.9°dec. 

40 

long  needles. . 
large  mon./w. 

57.  IV 

soluble 
soluble 
soluble 

54meth.al. 

195-7° 

267. 5°  C. 

90.3° 

209° 

62° 

121°748 

soluble 

soluble 
soluble 

s.  soluble 

oo^Ie 

282 


CHEMICAL  ANNUAL 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

♦13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
35 
36 
37 
38 
39 
40 


name. 


Isohezylamine  (K.) 

Isohydrobenzoin 

Isohydronaphthoquinone 

Isomalic  acid 

Isomannid 

Isonicotinic  acid 

Isopentane 

Isophthalic  acid  (m.) 

aldehyde  (m.) 

nitril  (m.) 

Isoprene 

Isopropyl-acetate 

acetylene 

alcohol 

"      (K.) 

amine 

benzoate 

benzoic  acid  (o.) 

bromide  (K.) 

chloride  (K.) 

cyanide 

ether  (K.) 

ethylene 

hexyl  ketone 

iodide  (K.) 

isocyanide 

ketone 

phenylketone 

pyridine  (a) 

".    00 

sulphide 

Isoquinoline 

Isosaccharic  acid 


Isosuccinic  acid .  .  . 

Isovaleric  acid 

"  (K.). 

aldehyde 

amide , 

Itaconic  acid 

Ketene 


Formula. 


(CH3)2CH(CH2)2CH2NH2 

C14H12(OH)2 

Cl0H8O2 

CH3.C(OH)(C02H)2.... 

C.H10O4 

C^N.COJrl 

(Crl3)2CHCH2CH8 

C0H4(CO2H)2 

C6H4(CHO)2 

C8H4(CN)2 

CH2:CH.C(CH3):CH2.. 

CH3C02.CH(CH3)2 

(CH^CH.C:  CH 

CH3.CH(OH).CH8 

CH3.CH(OH).CH8 

(CH^CHNH, 

C6H5C02CH(CH3)2 

(CH8)2CH.C6H4.C02H... 

(CH-^CH.Br 

(CH3)2CH.C1 

(CH^CHCN 

[(CH^CHIO 

(CH3)2CH.CH:CH2.... 

C8H7.CO.C6H18 

(CH3)2CH.I 

(CH3)2CH.NC 

[(CH.J.CHIPO 

(CH^CH.CO.C^ 

(CH^CH.C^N 

(CH^CH.C^N 

[(CH^CHIS 

(2)PAN 

<(CH(OH).CH(C02H))2 
>0 

CH3CH(C02H)2 

(CH3)2CHCH2C02H 

(CH^CHCH^OjH 

(CH3)2CH.CH2CHO 

(CH8)2CH.CH2.CONH2  . . 
CH2:  C(C02H).CH2C02H 
H2C:C0 


Molecu- 
lar 
Weight 


0.759H 


Specific 
Gravity. 

Water  — x. 

Air- 1  (A). 


101 . 16  < 
214.12. 
160.06. 
134.05  . 
146.08. 
123.08. 

72.100.6387° 
166.05 
134.05 
128.11 

68.06 
102.08 

68.06 

60.06 

60.06 

59.11 
164.10 
164.10 
123.02 

78.51 

69.10 
102.12 

70.08 
156.16 
169.91 

69.09 
114.12 
148.10 
121.13 
121.13 
118.18 
129.10 
192.07 


Digitio 


118.05 
102.08 
102.08 

86.08 
101.13 
130.05 

42.02 

- 


**# 


0.6823*° 

0.9166° 

0.6854° 

0.7909K 

0.796H 

0.69018 

1.0172H 


1.310» 
0.857H 


0.7247* 


0.84117 
1.70511 
0.7596° 
0.8062V 


0.9342° 
0.9439° 


1.0986Y 


455 
0.931" 
0.929H 
0.80401' 


1.573-1.632 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point.'C. 
C.  =  Cor- 
rected. 


Boiling 
Point,  «€. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


s.  soluble 
0.216 


v.  soluble 
v.  soluble 
s.  soluble 


0.01325 
s.  soluble 
s.  sol.  hot 


s.  soluble 


00 
00 
00 


sol.  hot 
insoluble 
v.  s.  sol. 


1 
2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

3444.3° 

359160,  4.230 
s.  soluble 
s.  soluble 
soluble 
8.320 
reacts 


123-5° 


v.  soluble 
soluble 
v.  soluble 
mod.  sol. 
v.  s.  sol. 


v.  soluble 
soluble 
v.  soluble 
insoluble 
s.  sol. 


mod.  sol. 
v.  soluble 
sol.  hot 


121° 

unstable 

abt.  140°  d. 

87° 

315° 

<-24° 

<300° 

89-90° 

156° 


oo 


00 
00 


oo 

00 


-85.8° 


51° 


oo 
oo 


00 

oo 


insoluble 


(-89-91°) 


s.  soluble 


insoluble 
hydroscopic 
v.  soluble 


soluble 


soluble 


37 
38 
39 
40 


v.  soluble 

v.  soluble 

oo 

oo 
soluble 
soluble 
251* 

oo 


s.  soluble 

v.  soluble 

oo 

oo 
soluble 
soluble 
s.  soluble 
soluble 


24.6° 
185° 

135°  dec. 

-51° 

-51° 

-51° 

126-8° 

161°  dec. 

-151°C. 


dec.  160° 
274° 

sub.  dec. 
30.4° 
sub. 


35.8° 

90-3° 

28^9°751 

82  .£5°  C. 

81-3° 

33-4° 

218-5°  C. 


wh.  — >yel. . . . 
mon.  pris./w. 
small  needles 
monoclinic. . . 
monoclinic. . . 
needles/w  . . . 


longneed./w. 
long  needles . 
fine  needles. . 


cryst. 


59-60° 
35-36.5° 
107-8° 
°C. 
21.1-1.3° 
200-10° 
88.5-9.5° 
87° 

123.7° 
217°       ' 
158-9° 
177-8° 
120.5°™ 
240° 
dec. 

sub. 

176.3°  C. 

173-6° 

92.5° 

230-2° 

not  in  steam 

-56°C 


prisms/w. 
colorless. . 
colorless. . 


wh. — >brown. 


rhombic. 


prisms. 


rhombic. 


Digitized  by 
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llame. 


1  Ketobutyric  acid. . . . 

2  Ketoheptamethylene 

3  Ketopentamethylene 

4  L  act  amide 

5  Lactic  acid  (i.) 

6  anhydride 

7  Lactid 

8  Lactyl  urea 

9  Laevulin 

10  Laevulinic  acid 

11  aldehyde 

12  Laurie  acid 

13  aldehyde 

14  Lead  tetraethyl 

15  tetramethyl 

16  Lecithin  (protagon). 

17  Lepidine 

18 Leucine. 

19  Leucinic  acid 

20  Leukaniline 

21  "  (o.) 

22  "  (p.)..-. 

23  Leukaurine 

24  Linoleic  acid 

25  Lophin 

26Lutidene  («) 

27  "         (2,4) 

28  "  (2,  6) 

29  "         (3,4) 

30  Lutidinic  acid 

31  Maleic  acid 

32  anhydride 

33  Malic  acid  (i.) 

34   "     "  a.) 

35  Malonic  acid 

36  "        "      (K.) 

37  Maltose 

38  Mandelic  acid  (i) . 

39  Mannid 

40Mannite  (d.) 


Formula. 


CH3CH2.CO.C02H... 

00({2H^§ 

CO(CH2)4 

CH3.CHDH.CONH2.. 
CH3.CHOH.C02H. . . . 

C6HI0O5 

C6H804 

C4H5N202+H20 

C8H10O5  at  100° 

CH3.CO.(CH2)2C02H. 
CH8.0O.(CH1)iCHO.. 


CnH23.CHO 

n*W* 

PbCCHJ, 

C„HMNPO, 

py.4,  C„H.N.CH3 

CH,(CH,),CH(NH1)00,H 
C3H7.CH2.CH(OH)  .C02H 
(NH2C.H4)!>CHC(1H,(NH!1) 
CH, 

CH(C„H4NH2). 

CH(CCH4NH2), 

CH(QAOH), 

P, 

C«H„N2 

(CH3)2C,H3N 

(CH3)2C6H3N 

(CH,)AH3N...., 

(CHJAH.N 

C5H3N(C02H)2+H20.... 
C02H.CH:CH.C02H.... 

C4H203 

C02H.CH2.CHOH.C02H. 
C02H.CH2.CHOH.C02H . 

C02H.CH2.C02H 

C02H.CH2.C02H 

C^H^O,!  +  H20 

C6H5.CHOH.C02H 

C«H10O4 

CH2OH(CHOH)4CH2OH 


Molecu- 
lar 
Weight. 


102. 
112. 

84. 

89. 

90 
162. 
144. 
131. 
162. 
116. 
100 
200. 
172. 
322 
267 
777 
143 
131 
132 
303 

289 
289 
292 
252 
296 
107 
107, 
107, 
107. 
185. 
116. 
98. 
134. 
134. 
104, 
104 
360. 
152 
146 
182 


1.20017 
0.9685° 
0.9416V 


1.2485V 


0.8618V 


1.136725 
1.0156" 
0.8642V 


1.62 
2.034° 


Specific 
Gravity. 

Water  =«  i. 

Air -i  (A). 


1.086220 
1.29318 


0.9206" 


0.9467° 
0.94931 
0.9420° 


590 
0.9339V 
1.601V 
1.595 


1.54011 
1.361* 


1.52118 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point, T^C. 
C.  =  Cor- 
rected. 


Boiling 
Point,  ^C. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


s.  soluble 


v.  soluble 


soluble 


78oa6 
178.5-9.5°C 
130-0. 5°  C. 


oil. 
oil. 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


v.  soluble 

oo 

v.  s.  sol. 

v.  s.  sol. 

v.  soluble 

deliq.     oo 

00 
00 

insoluble 


soluble 
oo 
v.  soluble 
v.  s.  sol. 
v.  soluble 
1022  84% 
v.  soluble 

oo 
soluble 


00 

v.  soluble 

v.  v.  s.  sol. 
insoluble 
v.  soluble 

00 

soluble 


74° 

18°  (d)  25° 

dec.  250-60 

128° 

anhy.  145( 

174° 

32.5-3° 

<-21° 

43.6° 

44.5° 


83o1,  119°12 
255° 


insoluble 


insoluble 
insoluble 
2.218 
soluble 
s.  sol.  hot 


s.  soluble 
insoluble 
insoluble 
25;  less  hot 
20;  less  hot 
oo  cold:  less 

[hot 

mod.  sol. 
5010 


soluble 

*  00 

0.0617 
v.  soluble 
v.  soluble 

soluble 
soluble 
v.  soluble 

oo 
0.8821 


soluble 

oo 


v.  soluble 
s.  soluble 


<0° 

sub.  170° 
78° 
100° 

165° 
148° 


250-3°  C. 

186-8°  dec. 
2250100 

184-50100 

200° 

110° 

dec. 

261-3° 

dec. 

sub.  100°+ 


crystals 

syrup ....... 

amorphous .  . 
moncl.tab./al 
rhomb,  prism 
amorphous  .  . 
leaflets 


needles/al 

leaflets 


waxy. 


sol.  acet. 

00 
0.3220 


<-18° 
275° 


leaflets 

pris.  or  need., 
sm.  cryst./w. 

brown    cryst. 
leaflets     [/al. 
white  pris. 
yellow  oil. . . . 
needles 


156° 
157° 
142-3° 
163.5-4.5° 


soluble 
soluble 


insoluble 
soluble 


v.  soluble 
deliq. 
73. 520 
139. 3715 
soluble 
15. 9520 
v.  soluble 
15. 618 


v.  soluble 
s.  soluble 
soluble 
soluble 
s.  soluble 
soluble 
v.  soluble 
0.0714 


v.  soluble 
s.  soluble 
8  015 
soluble 


239-40° 

130° 

60° 

130-1° 

100° 

132° 

132-3°  dec 


dec.  135° 
202°  C. 


tab.  or  leaf. .  . 
moncl.  prisms 
trimetric .... 


decomp. 
decomp. 


soluble 
insoluble 


118.1° 
169.0°  C. 


dec. 

297-317° 
29o_5°s-3.6 


needles 

triclinic 

triclin.  leaf... 
fine  needles.  . 
large  rhombic 

syrup 

rhombic  pris. 


Google 
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Name. 


1  Mannite  hexanitrate  . 

2  Mannoheptite 

3  Mannoheptose  (d.).  . . 

4Mannose  (d.) 

5  Margaric  acid 

6Meconic  acid 

7  Meconine 

8Melam 

9  Melamine 

10  Melene 

1 1  Melissic  acid 

12Mellitic 

13  Menthol 

HMenthon  (1.). 

15  Mercuric  cyanide 


16  mercaptide 

17  Mercuric  ethyl 

18  fulminate 

19  methyl 

20  naphthyl  (a) 

21  phenyl 

22  Mesaconic  acid 

23Mesitol  1:3:5:2 

24  Mesitylene  1:3:5 

25Mesitylinic  acid  1:3:  5.  . 

26  Mesityl  oxide 

27  Mesotartaric  acid 

28  Mesoxalic  acid 

29  Metaldehyde 

30  Metastyrene 

31  Methane 

32  Methoxy-benzamide  (o.) 

33  "  (p.) 

34  benzoic  acid  (o.) 

35  "  "     (m.) 

36  Methyl-ace  tanilid 

37  acetate 

38  aceto-acetate  (K.) .  .  . . 

39  aceto-acetic  ether 

40  acrylate 


Formula. 


[CH2NO,(CHNO,)2]2 

t^H.A 

C,H7(OH)6CHO...... 

C,H120 

CibH^COjH 

OHC,H02(C02H)2 + 3H,0 
C10H10O4 

<WJ„ 

(CN.NH2)8 

CgnH-o 


0,(00^),. . 
C10H„OH.. 
C10HI8O.... 
Hg(CN)2.  . . 


(Cy^Hg 

Hg(C2H6)2 

C2N2Hg02+JH20 

HgCCH,),..; 

Hg(C10Hr)2 

Hg(C„H,)2 

CH,(C02H)C:  CHC02H 

(CH3)3C,H2OH 

C6H3(Crl3)3 . , 

(CH3)2C6H3C02H 

(CH^CiCHCOCH.,... 
(HO)2C2H2(C02H)2+ H20 

(OH)2C(C02H)2 

(C2H40)4 

(C8H8)X 

CH4 

CH3O.C6H4CO.NH2 

CH3O.C6H4CO.NH2.  .  . . 

CH3O.C6H4C02H 

CH3O.C6H4C02H 

C^O.NCCHJCeH,. . . . 

CH3C02.CH3 

CH3CO.CH2C02CH3... 
CH3COCH(CH3)C02C2H, 
C8Ha02.CH8 


Molecu- 
lar 
Weight 


452.30 
212.13 
210.12 
180.10 
270.27 
254.08 
194.08 
235.51 
126.29 
420.48 
452.48 
342.05 
156.16 
154.15 
252.08 

322.20 
258.08 
293.09 
230.05 
454.12 
354.08 
130.05 
136.10 
120.10 
150.08 

98.08 
168.06 
136.03 
176.15 
104.06 

16.03 
151.11 
151.11 
152.06 
152.06 
149.13 

74.05 
116.06 
144.10 

86.05 


Specific 
Gravity. 

Water  a  i. 

Air -x.(A). 


0.89 


1.604° 


0.89018 

0.897220 

4.0026" 


2.444 

44.42  anhy. 
3.069 
1.929 
2.318 


0.8694V 


0.856818 
1.666 


1.05413 
0.5542°  liq. 


1.18011 


0.9410V 
1.073W 
009« 
0.973° 


*  Sol.  CSa,  s.  sol.  bz. 


t  V.  sol.  CSai  chlo.,  and  bz. 
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Solubility  in  ioo  ex. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV5^. 
C.«  Cor- 
rected. 


Boiling 
PoinV^C. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


insoluble 

6.3U 

v.  soluble 

24817 

insoluble 

s.  sol.;  25100 

0.14;4.5100 

insoluble 

s.  soluble 


2.9IS 

V.  8.  SOI. 

s.  soluble 
0.4l7*8abs 
s.  soluble 
s.  soluble 


insoluble 
v.  soluble 
s.  soluble 


112-3° 
188°  C. 
134-5°  C. 
132-3°  C. 
59.9° 


exp.  120° 


102-2.5° 


2270100 
sub. 


insoluble 
v.  v.  sol. 
v.  s.  sol. 
insoluble 
12. 516 


sol.  KOH 
s.  soluble 
0.13;3.678 
v.  s.  sol. 
soluble 
soluble 
00 
10.  I17 


insoluble 

abs.] 

v.  s.  sol. 
sol.  H^O, 
soluble 
ooCS2&bz, 
44.2l» 
wood  al. 


62° 
91° 

286-8° 
42.5° 


insoluble 

0.07112 

insoluble 

insoluble 

insoluble 

2.718 

insoluble 

insoluble 

v.  s.  sol. 

soluble 

12015 

v.  soluble   ' 

insoluble 

insoluble 

5.45  cc.° 

soluble 

s.  soluble 

0.530 

8.  soluble 

mod.      sol. 

33w       [hot 

V.  8.  80l. 


v.  s.  sol;  878 
s.  soluble 
s.  sol.  hot 


dec.  320- 

400° 
76-7° 


soluble 


exp.  180° 


s.  sol.  hot 
mod.sol.hot 
39 

v.  soluble 
soluble 
v.  soluble 
00 


s.  soluble  * 

t 

t  soluble 

v.  soluble 

soluble 


187-8° 

125-6° 

202° 

68-9° 

-57.5° 

166° 


mod.  sol. 
1.870  , 
insoluble 
52.2  cc. 


s.  soluble 

0.536 

v.  v.  s.  sol. 

soluble 


140-3° 
119-20° 


v.  soluble 
soluble 

00 
00 


v.  soluble 


00 
00 


dec. 

-184° 

129.0°  C. 

162-3° 

98.5° 

106-7° 

102-4° 

-98.7° 


370-80° 


dec. 
211-3° 
206.3°  C. 


dec. 
159° 


96° 

dist.  dec. 
>  306°  dec 
sub. 

219.5°  C. 
164.5° 
sub. 
128.39° 


sub.  150° 


_160o7«o 


needles 

small  needles 
fine  need, 
rhombic/al . . 

crystals 

rhomb,  tab . . 
glit.  needles. . 
orange  powd. 
monoclinic. . . 
crystals  .... 
silky  scales. . 
fine  silky  nee . 
trimorphous. 


quad,  prisms, 
leaflets/al... . 


needles/w . . 


leaf./bz 

rhomb,  pris. 
need./w.or  al. 
crystals 


moncl/al. . . . 


rectang.  tab.. 

needles 

tetragonal . . . 
vitreous 


leaflets/w.  . . 


200°  + 
sub. 

2530712  Q 

57.5° 
169-73°  dec 
186.8° 
80.3°  C. 


moncl.tab./w. 
long  need./w. 
prisms./al.  . . 


wh.— >yel. 


t  Very  soluble  chloroform,  carbon  disulphide,  and  ligroene. 
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CHEMICAL  ANNUAL 


Name. 


Formula. 


Molecu 

lar 
Weight. 


Specific 
Gravity. 

Water  — x. 

Air  =  i  (A). 


Methyl-acrylic  acid .  . . 

Methylal 

"        (K.) 

Methyl  alcohol 

•;       "     (K.).... 

alizarine 

allene 

allyl  carbinol 

"      ether  

amine 

"    (K.) 

amyl-acetylene  (n.). 

amy!  ketone 

aniline 

"    (K.) 

anthracene    (a) . . . . 

anthraquinone  (2) . . 

arsenic  acid 

arsenic  di chloride.  . . 

arsenious  oxide 

arsine 

benzoate 

benzoyl-acetate  (K.) 

benzyl  ketone 

borate 

bromide 

butyl  carbinol 

*'       ether 

"       ketone  ...... 

butyrate  

butyrone 

caprate 

caproate 

caprylate 

carbamate  (K.) 
chloracetate  (K.).  . . 
chlorcarbonate  (K.). 

chloride 

cinnamate 

a-crotonate 


CH^C.CCHJCO^.... 

HCH(OCH3)2 

HCH(OCH3)2 

CH3OH 

CH3OH [(OH), 

C6H4(CO)aC6H(CH3) 

CH2:C:CHCH3 

CH2:  CH.CH2.CH(OH). 

CHaOC3H6 [CHS 

CHaNH2 

CH3NH2 

CH3(CH2)4Cs  C.CH3 

CH,.CO.C„H„ 

CH,NHC6H6 

CH,NHC„H6 

C„H4:  (CH2)2:  C,H3.CH8. . 
C6H4:  (CH2)2:  CtH„.CH,. . 

CH3.C6H3(CO)2C6H4 

CH3.AsO(OH)2 

CH^sCI, 

CHaAsO 

CH3AsH2 

C6H5C02.CH3 

C6H5CO.CH2.C02.CH3.... 

CH3.CO.CH2.C6H5 

(CH3)3B03 

CH3Br 

CH3.CH(OH)C4H9 

CH3.O.C4H9 

CH3.CO.C4H9 

C3H7C02.CH3 

C8Hl60 

C9Hlfl(X)2.CH3 

C5HnC02.CH3 

C7H18C02.CH3 

NH2.C02.CH3 

C1CH2.C02.CH3 

C1.C02.CH3 

CH3C1 

C6HRCH:CH.C02.CH3... 
C8H5C02CH3.... 


86. 

76. 

76. 

32. 

32. 
254. 

54. 

86 

72 

31 

31 
110 
114 
107 
107 
192 
192 
222 
140 
160 
106 

92 
136 
178 
134 
104 

94 
102 

88 
100 
102 
128 
186 
130 
158 

75 
108 

94 

50 
162 
100 


1.0153V 

0.8621V 

0.8551* 

0.7913Y 

0.7892* 


O.8348o0 
0.7711 
0.699-11 
0.699^-8 

16 


0.8346° 

09912H 

0.9855« 


1.0937  V 

1.1561* 

1.0108 

0.940° 

1.732° 

0.8327° 

0.7635° 

0.830° 

0.9058V 

0.82718 


0.9039° 
0.8942° 


1.2311* 
1.218U 

0.919718 
1 .0415V 
0.98064 
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1 

Solubility  in  ioo  c.c. 

Melting 
PoinV'C. 
C.«  Cor- 
rected. 

Boiling 
PoinC^C. 
C.«  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

mod.  sol. 

16° 

162-3°  ;790« 

45.5° 

41-3° 

66.78° 

65.7-66.3° 

sub.  200° 

18-19° 

115-6°7i0 

46° 

-6-6.5° 

-6-5.5° 

133-4° 

151-2° 

198.8° 

193-4° 

long  prisms. . 

28.5 

00 
00 

sol.  acetone 

oo 

00 
00 

soluble 

00 

oo 

00 

soluble 

-97.8° 

-95° 

250-2° 

orange  need. 

12.5 

1150  cc.12-8 
v.  soluble 

sol. 

00 

soluble 

soluble 

00 

-80° 

s.  soluble 
sol.  bz. 
sol.  bz. 
v.  v.  sol.  bz. 
soluble 

soluble 
sol.  CS2 
s.  soluble 
v.  s.  sol. 
soluble 

yellow 

leaflets/al.. . . 
wh.  scales  . . . 

199-200° 

207° 

177° 

s.  soluble 
soluble 

sub. 

wh't  needles . 
large  leaf./al. 

133° 
dec. 

sol.  bz. 

00 
00 

oo 

95° 

warts/CSa. . . 

0.00085 
insoluble 
insoluble 

00 
00 
00 

soluble 

198.6°  C. 

260-5°  dec. 

215° 

65° 

4.5°7M 

136° 

70.3° 

127.37° 

102-3° 

180° 

223.5° 

149.6° 

192.9° 

177-8° 

130-2° 

72-5° 

-23.73° 

259.6° 

120.7° 

wh.— »yel. .. . 

27° 

s.  soluble 
v.  s.  sol. 

soluble 
soluble 

<-84° 

00 

00 

-40° 
54-5° 

v.  s.  sol. 
400  cc. 

00 

3500  cc. 

oo 
oo 

flat  prisms . . . 
colorless 

colorless 

-103.6° 
36° 

soluble 

1 
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CHEMICAL  ANNUAL 


Methyl 

cyan-acetate  (K.) 
cyanide 

.  "      (K.)- 

diethyl  carbinol 

dimethyl-aceto-acetate 
(K.) 

ether ; 

ethyl  acetic  acid. 

"        acetone    

"        carbonate 

"        ether      

"       ketone 

"     (K.) 

"       ketoxime  (K.)   .  . 

"       -malonicac.  (K.) 

"       oxalate 

"       succinate 

"       sulphide. 

fluoride 

formate 

furfurol  (2,  5) 

glycerate  (K.) 

glycolate  (K.) 

hepten(2)ol(6)  (2) 

hepten(2)one(6)  (2)  .  . 

heptyl  ether 

hexyl  ketone 

hydrazine 

hypochlorite 

indol  (pr.  2) 

iodide 

"      (K.) 

isoamyl  ether 

"        ketone 

isobutyl  ketone 

isobutyrate 

isocyanide 

isohexyl  ketone 

isopropyl  ketone 

isosuccinate 


CN.CH2.C02.CH3 

CH3CN 

CH3CN 

(C^CtOHLCH,.  .  . 
CH3CO.C(CH3)2C02CH3 


Formula 


Molecu- 
lar 
Weight. 


(CH^O 

CH^H^CH.CO^.... 
CH£JO.CH(CHJC,H5.  . 

CH3.C03.C2H5 

CH3.O.C2H5 

CH3.CO.C2H, 

CHrOOAH, 

CH3.C(NOH).C2H5 

CH3C(C2H5)<(C02H)2.. 

CH3O.C202.OC2H5 

CAO^CHJQA 

CH3.S.C2Ha 

CH3F 

HC02.CH8 

CH8.C4H2O.CHO 

CH2OH.CHOH.C02CH3. 

OHCH2.C02.CH8 

C8HI5.OH 

C7H14CO 

CH8.O.C7H15 

CH3.CO.CaH13 

NH2.NHCH3 

CH3QO 

C9H9N 

CH3I 

CH3I 

CH3.O.C8Hn 

CH3.CO.C6Hu 

CH3.CO.C4H9 

(CH3)2CH.C02.CH3 

CH8.NC 

CH^OCCH^CHCCH^. 

CH^OCHCCH,), 

C3H702.CH3 


99. 

41. 

41. 
102. 
144. 

46. 
102. 
100. 
104. 

60. 

72. 

72. 

87. 
146. 
132. 
160, 

76, 

34, 

60 
110 
120 

90 
128, 
126, 
130 
128, 

46 

66 
131 
142. 
142. 
102. 
114. 
100. 
102. 

41. 
128. 

86. 
146. 


100 


1.12811 

0.778421 
0.784M 
0.8237" 
.999** 


1.617 
0.93818 
0.818  V 
1 .00227 
0.7252° 
0.804520 
0.8045« 
0.921ft 


Specific 
Gravity. 

Water  =  1. 

Air  « 1  (A). 


1.1556° 
1.0925° 
0.8369V 

0.9860V 

1.108718 

1.2701* 

1.167718 

0.854520 

0.860220 

0.7953° 

0.8201V 


2.285211 

2.27** 

0.6871V 

0.81817 

0.803V 

0.91131 

0.75574 

0.81719 

0.804519 

1.10715 
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) 

Solubility  in  xoo  c.c. 

Melting 
PointT^. 
C.  =  Cor- 
rected. 

Boiling 
PointT5^ 
C.  =  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

insoluble 

00 
00 

oo 

00 
00 

soluble 

oo 

oo 

00 

sol.  bz. 

oo 

202-5° 
81.54° 
80-2° 
123°  C. 
170-4° 

-23.65° 
177°  C. 
118°  C. 
109.2°  C. 
10.8° 
79.7° 

79.5-81.5° 
150-3° 

173 '.  7°  C. 
208.2°  C. 
66.9° 

_780742 

32.3° 
187°  C. 
239-44° 
151.2°  C. 
174-6° 
173-4° 
149.8° 
172.92° 

870746 

12°7* 

272°780 

44.5°  C. 

42-3° 

91° 

144°  C. 

119°7M 

92.3° 

59.6° 

170-1° 

95° 

179° 

,,. fn 

wh.— >yel. .. . 

-44.4°  C. 

-41° 

<-38° 

colorless 

v.  s.  sol. 
3700  c.c. 

oo 

00 

wh.— >yel.  . . . 

<-80° 

- 

-14.5° 

soluble 
soluble 

oo 

00 

soluble 

-85.9° 

colorless  .... 

soluble 
v.  soluble 

00 

v.  soluble 

oo 
v.  soluble 

colorless 

116.5-7.5° 

sm.  wh.  pris . 

<-20° 
-104.8° 

00 

166  c.c.18 

soluble 

3.3 

00 

oo 
v.  soluble 

oo 

-101.2° 

oil 

v.  s.  sol. 

wh* — >yel .... 

v.  soluble 

00 

oo 

-16° 

soluble .... 

00 

00 

v.  soluble 
soluble 

v.  soluble 

59-60° 
-64.4° 

need,  or  leaf.. 

0.8  c.c. 

oo 

becomes  red. 

insoluble 
s.  soluble     ' 
1015 

oo 
oo 
2.9 

oo ;  oo  bz. 

00 

45° 

" 

— =■ : : — -!» 
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Name. 


Methyl  isosuccinate  (K.) 

isovaleriate 

lactate 

malate  (K.) 


malic  acid  (P) 

malonate 

mandelate 

mercaptan 

mustard  oil 

naphthaline  (a) 

V) 

naphthyl  amine  («)  . . 
"        ether    (a) . . 
"      («... 

nitrate 

nitrite 

nitro-benzoate  (o. )  (K.) 

."    .      "       (P-)(K.) 

nitrolic  acid 

nonyl  ketone 

octyl  ether 

"      ketone 

oxalate 

palmitate 

pelargonate 

pentadecylacetylene. . . 

pentamethylene 

phenyl-acetate  (K.). .  • 

phenyl  carbinol  (K.) .  . 

"       hydrazine  (<*«) . 

phosphine 

phthalate  (K.) 

piperidine 

propargyl  ether 

propionate 

propyl  acetic  acid .... 

"     acetylene 

"     ether 

"     ketone 

"     ketoxime  (K.)..  . 


Formula. 


CH3.CH<(C02.CH3)2... 

C6H0O2.CH8 

C3H603.CH8 

CH8C02.CHOH.CH2.C02 

CH3 

C02H.CH(CH3).CHOH. 
C3H204(CH3)2....[C02H 
CaH6.CH(OH).C02.CH3. 

CHaSH 

CH8NCS 

C10H7.CH3 

C10H7.CH8 

CH3NHC10H7 

CH3.O.C10H7 

CH3.O.C10H7 

CH3N03 

CH3N02 : 

N02.C6H4.C02.CH3 

N02.C6H4.C02.CH8 

CH(N02)NOH 

CH3.CO.C9Hw 

CH8.O.C8H17 

CH3.CO.C8H17 

(CH3)2C204 

C16H3102.CH3 

C9H1702.CH8 

CH3.C!C(CH2)14CH3... 

CH3.C6H9 

C6H(,CHJ.C02.CH, 

CH,(C,H,)CHOH 

C6H,(CH,)N.NH2 

CH.PH, 

C„H4(CO,.CH3)2 

C8H]0N.CH, 

CH,.O.C,H, 

C2H,.COs.CH3 

CH^Ca^CH.COjH. . . . 

CH8.Ci  CC^Hy 

CH8.O.C3H7 

CHaCOCaH, 

CH3.CO(NOH).C3H7... 


Molecu- 
lar 
Weight. 


160 
116 
104 
162 

148, 
132, 
166, 

48. 

73. 
142, 
142, 
157. 
158. 
158. 

77. 

61. 
181. 
181. 

90. 
170. 
144. 
156. 
118. 
270. 
172. 
250. 

84. 
150. 
122. 
122. 

48. 
194. 

99. 

70. 

88. 
116. 

82. 

74. 

86. 
101. 


Specific 
Gravity. 

Water  — x. 

Air-i(A). 


1.028M 
0.90011 
1.118° 
1.22511 


1.160318 


<1 

1.0691V 

1.0005" 


1.0964V 


1.2167" 

0.991" 

1.2842* 


0.826820 
0.8028 
0.82520 
1479" 


0.892° 
0.8016V 
0.7501V 
1. 063H 
003H 


189« 
0.821" 
0.83" 
0.9372* 
0.9414° 
0.7377V 
0.7460° 
0.812" 
0.9045H 
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|                     Solubility  in  100  c.c. 

Melting 
PointT5©. 
C- Cor- 
rected. 

Boiling 
PointT^C. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

1 

fc     Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1  v.  s.  sol. 
2 

00 

oo 

177-9° 
116.7° 
144.8°  C. 
242-6°  dec. 

dec. 
181.5°  C. 

colorless 

3  soluble 

4  v.  v.  sol. 

5  oo 

6 

00 

oo 

00 

oo 

colorless 

123° 

abt.  -80° 

52° 

-130.5° 

35° 

-22° 

32.5° 

monocl.  pris . 

7 

small  leaflets 

8  insoluble 
9 

00 

oo 

20° 

119° 

240-2° 

241-2° 

293° 

26Q0753  Q 

274° 
65°  exp. 
-12° 
286-9° 

yellow  oil 

10 

v.  soluble 

v.  soluble 

11 

monocl  ./al.. . 
red  oil 

12 

v.  soluble 

s.  soluble 
soluble 

v.  soluble 
v.  soluble 

72° 

14  s.  soluble 

15  s.  soluble 
16 

small  leaf/et. 

17  insoluble 

18  insoluble 

19  v.  soluble 
20 

oo 
soluble 

00 

soluble 
soluble 

-8° 
95-6° 
64° 
15° 

yellow  oil 

flat  yel.  nd. . . 
needles 

230.6°7MC. 
173° 
211° 
163.3°  C. 

21 

22 

3.5° 

54.0° 

28° 

24 

S0I.CH3OH 

moncl.  tab. . . 
crystals 

25 

213.5°  C. 
184oi5 

72-3° 

218-20° 

201-5° 
2270746 

-14° 

278-81° 

107° 

61-2° 

79.9° 

1930748 

8&-4° 
38.9° 
102.°  C. 
165-9° 

26 

30° 

27 

28  insoluble 
30 ... .    . 

00 

soluble 
s.  soluble 

oo 

00 

colorless 

wh.— >  yel. . . 

32  insoluble 

34  s.  soluble 
35 

7000  c.c. 

00 

yellow 

oo 

oo- 

soluble 

00 

00 

soluble 

<-75° 

360.5717 

38  mod.soluble 
39 

00 

00 

40  soluble 

• 

00 

colorless 



1 
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Formula. 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water  —  x. 

Air -i  (A). 


1  Methyl  pyrrol  (1) 

2  "      (2)  

3  pyrryl  ketone 

4  pyruviate 

6  quinoline  (6) 

6  "         (py.  3)  .  . 

7  racemate  (K.) .  .  .  . 

8  salicylate 

9  "       (K.) 

10  selenide 

11  succinate 

12  sulphocyanate  (K.) 

13  stearate 

14  sulphate 

15  sulphide 

16  sulphite 

17  sulphocyanide 

18  sulphone  chloride. . 

19  sulphonic  acid 

20  sulphuric  acid 

21  tartrate  (K.) 

22  telluride 

23  tetramethylene. .  .  . 

24  triazoate 

25  trichlo-acetate 

26  trimethyl  acetate.  . 

27  tri  methylene 

28  urea 

29  uric  acid  (a)  (3) . . . 

30  "       (7)  (7) 

31  valeriate.  ; 

32  Methylene  acetate .  .  . 

33  bromide 

34  chloride 

35  cyanide 

36  diethyl  ether 

37  disulphonic  acid.  .  . 

38  iodide 

39  Milk  sugar 

40  Monacetin 

41  Mono-ethyl  carbonate 


C4H4N.CH8..., 

C4H4N.CH8 

C4H4N.CO.CH8 

C3H3O3.CH3 

GHa.cuarqBHaN 

C10H,N 

<[.CH(OH).COa.CH3]2... 

OHCaH4C02CH8 

OHCaH4C02CH, 

(CH^Se 

(CH3o2C)AH4 

CN.S.CH3 

Ci8H3b02.CH3 

(CH3)2S04 

(CH8)2S 

(CH3)2S08 

CH8.S.CN 

CH3S02C1 

CH8.S03H 

CH8HS04 

<[.CH(OH).COa.CH3]2... 

(CH^Te . 

CH8.C4H7 

CH3.N3 

ca8.co2CH8 

(CH3)8C.C02.CH, 

CH^.CgHg 

NH2CONHCH8 

CH8.C5H3N408+iH20... 
CH3.C8H8N408+H20.... 

C4H9.C02.CH8 . . 

(PELfiOJ&ELi 

CH.Br, 

CHA 

CH2(CN)2 

CH.COCW, : 

CH2(S03H)2 

CH2I2 

C12H22011  +  H20 

C2H802.C8H6(OH)2 

PAHOO, 


81. 

81, 

69 
102 
143 
143 
178 
152 
152 
109 
146 

73 
298 
126 

62 
110 

73 
114 

96 
112 
178 
157 

70 

57 
177 
116 

56 

74 
191 
200 
116 
132 
173 

84 

66 
104 
176 
267. 
360 
134. 

90, 


0.9145V 
0.9446V 


1.154° 
1 .0664V 
1 .0646M 


1.189U- 
1.182H 
>1 

1.1208V 
.1.073M 


1.3276" 

0.8458V 
1.0456 
1.0693V 
1.51 


0.896 A 
1.6733V  .... 


0.6912- 


0.9097° 


2.4930 
1.37781 


0.851° 


3.332618 
1.625* 
1. 2212*1 
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I 

Solubility  in  ioo  c.c. 

Melting 
Point,°C. 
C.«  Cor- 
rected. 

Boilina 
PointT^C. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (ah). 

Ether  (et.). 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

insoluble 

oo 

oo 

112-3**'4' 

147-80760 

220° 

134-7° 

257.4-8.6'" 

250°710 

v.  soluble 

v.  soluble 

v.  soluble 

90° 

moncl.  need.. 

10-14° 
90-1° 

-8.3° 
-8° 

v.  soluble 
s.  soluble 

soluble 

00 

soluble 

s.  soluble 

00 
00 

wh.  tab.  &  pr. 
[yellowish 
colorless  to 

222.2°  C. 
221-3° 
58.2° 
195.3°  C. 
130.5-2.5° 

insoluble 

18.5° 

crystals ,. 

colorless  .... 

insoluble 

oo 

oo 
soluble 
soluble 
soluble 
soluble 

38° 

crystals/*. . . . 
oil.- 

188.3-8.6  C. 
38°m 
121.5° 
132. 976' 
160° 
dec.  130° 

soluble 
soluble 

-83.2° 

oil 

insoluble 
v.  soluble 
v.  soluble 
v.  soluble 
insoluble 

soluble 

soluble 

syrup 

oil 

soluble 
soluble 

00 

s.  soluble 

49.5-50.5° 

wh.  tablets . . 

82° 

39-42° 

20-1° 

191-2° 

100-2° 

4-5° 

dec. 

brass  color. . . 

decom. 

decom. 

soluble 

34° 

s.  soluble 
v,  soluble 
0.382100 
1.25100 

v.  soluble 
v.  v.  s.  sol. 

0.0725 
sol.  KOH 
sol.  KOH 

102° 

>360°  dec. 
no  m.p. 

prisms 

small  pris./w. 
fine  leafl./w.. 

dec.  370-80 

127.3° 

170° 

98.5°™ 

41.6°  C. 

109°20 

89°  C. 

1.14820 

2.00*° 

13.33 

9.118 

deliq. 

40;  10  chlo. 

20;  6  7  bz. 

needles 

soluble 
insoluble 
s.  soluble 

4° 

203.5°  dec. 

180°  dec. 

dec. 

dec. 

leaflets 

17. 0310 
v.  soluble 

insoluble 
v.  soluble 

rhombic 

thick  liq 

-61-57° 
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1  Mono-ethyl  fumarate 

2  methyl  carbonate. . 

3  Morphine 

4  Mucic  acid 

5  Myricyl  alcohol 

6  Myristic  acid 

7  aldehyde 

8  Naphthalene 

9  sulphonechloride(a)(K.) 

10  "  "         (fl(K.) 

1 1  sulphonic  acid  (<*) 

12  "  "     (P).  ... 
13Naphthalic  acid  (1)  (8).. . 

14  Naphthoic  acid  (<*) 

15  "       08) 

16  aldehyde  (a) 

17  "  08) 

18Naphthol  (a) 

19  "         08) 

20  sulphonic  acid  («)(1,  2) 

21  «         acid  08)  (2,  6) 

22  Naphtho-phenazine  (a/3) . 

23  -quinaldine  (a) 

24  "  08) 

25  -quinoline  (a) 

26  "  08) 

27  -quinone    («) 

28  "  (/3) 

29  Naphthyl  acetate   (a) . . . . 

30  "  "        08).... 

31  amine  (a) 

32  "       08) 

33  cyanide  (a) 

34  «         (/3) 

35  Naphthylene  diamine  (1,2) 

36  "  "      (1,5) 

37  "  "       (1,8) 

38  Naphthyl  ether  (o).  . 

39  "  (P)  . 


Formula. 


Molecu- 
lar 
Weight 


C01H.C2H1.C01C2H. 

CH3HCO3 

C17H19N03+H20.... 

(OH)4C4H4(COJH)2.. 

CsoH^OH 

C1  jH^COjH 

C^CHO 

CioHg 

C10H7.SO2.Cl 

C10H7.S02.C1 

C^SOaH+Hp... 

C10H7SO3H 

C10H6(CO2H)2 

C10H7.CO2H 

C10H7.CO2H 

C,0H7.CHO 

C,„H7.CHO 

C10H7.OH 

C10H7.OH 

OHC10H,SO3H 

OHC10H,SO,H 

PmHuN, 

CuH.N.CH, 

C„H,N.CHS 

C„H^ 

C1SH,N 

CI0HA 

C„HA 

C2H3O2.C10H7 

C2H8O2.C10H7 

C10H7.NH2 

C10H7.NH2 

C10H7.CN 

C10H7.CN 

C10H6(NH2)2 

C10H6(NH2)2 

C10H6(NH2)2 

(C10H7)2O 

(C10H7)2O 


144.06 

76.03 

303.21 


210 
536 
228 
212 
128 
226 
226 
226 
208 
216 
172 
172 
156 
156 
144 
144 
224 
224 
230 
193 
193 
179 
179 
158 
158 
186 
186 
143. 
143. 
153 
153 
158 
158 
158 
270 


0.8622" 
1 .0070H 


270.12 


Specific 
Gravity. 

Water  — 1. 

Air-i(A). 


1.317-1.326 


1.224* 
1.217* 


1.1220H 


1.1167** 
1.093918 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PointT^C. 
C.=  Cor- 
rected. 


Boiling 
Point,  HJ. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


8.  soluble 


v.  soluble 


v.  soluble 


4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


0.019220 
0.25100 
0.33 


520.  7.57s 

0.06620chlo. 
insoluble 


0.00496wet 
0.05956dry 


insoluble 


soluble 


soluble 


insoluble 
insoluble 
insoluble 
deliq. 
not  deliq. 
v.  v.  s.  sol. 
v.  s.  sol.  hot 
s.  sol.  hot 


5.29l5abs. 
soluble 
soluble 
soluble 


v.  soluble 
v.  soluble 
v.  soluble 
s.  soluble 


70° 

-57-60° 

243-4° 

225° 

206°  dec. 

88° 

53.8° 

52.5° 

80.05°  C. 

66-7° 

76-7° 

85-90° 


147oi8 


thin  tablets. . 


191-3°° 


250. 5°100 
168-9°" 
217.68°  C. 


rhomb,  pris.  .v 

cryst.  powder 
sm.  need./et. 
leaflets 


decom. 


s.  soluble 
v.  soluble 
v.  soluble 


s.  soluble 
soluble 
soluble 


no  m.p. 
160.5-1.0° 
184°  C. 


300° 
>300° 
291.6°  C. 


sol.  hot 
s.  soluble 
s.  sol.  hot 
mod.  sol. 
v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


v.  soluble 
v.  s.  sol. 


v.  s.  sol. 


60.5-1° 

94-96° 

122° 

>250° 

122°. 

142.5° 


278-80° 
285-6° 


s.  soluble 
v.  s.  sol. 
v.  s.  sol. 
s.  soluble 
soluble 
mod.sol.  hot 
insoluble 
0.167 
soluble 


mod.  sol.hot 
v.  s.  sol. 
8.  soluble 
insoluble 

,v.  sol.  bz. 


v.  soluble 
v.  soluble 
v.  soluble 
soluble 
soluble 
soluble 
v.  soluble 
v.  soluble 
soluble 
soluble 
v.  soluble 
v.  soluble 
soluble 
00 
s.  soluble 

s.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


sol.  lig. 
sol.  lig. 
v.  soluble 
soluble 
00 

v.  sol.;  v. 

sol.  bz. 

v.  soluble 


82° 

52° 

93.5° 

125° 

1 15-20°  de 

49° 

70° 

50° 

111-2° 

37.5° 

66.5° 

95-6° 

189.5° 

66.5° 

110° 

105° 


>360° 
>300° 
>300° 
351°  C. 
349.5-507'1 
not  in  steam 
not  in  steam 


300.8°  C. 
306.1°  C. 
299°  C. 
306.5°  C. 


sub. 
>360° 

250°19 


monoclinic  . . 
fine  tablets . . 
fine  tablets . . 
crystalline. . . 
leafy  crystals 
silky  need./al 
need./dil.  al. 
moncl.  tab. . . 
thick  liquid. . 
thin  leaf./w. . 
monoclinic. . . 
moncl.  leaf.. . 
rhomb.tab./w 
small  leaflets 
lemon  yel. 

.  .[pris./bz. 
large  need. 

moncl./et 

glit.  scales/w. 
yel.  need./lig. 
red.  need./et. 
nd.  or  tab./al. 
small  needles 
rhomb,  need, 
leaflets/w. . . . 

needles 

leaflets/lig.  . 
rh'b.  leaf./w. 
prisms/et. . . . 
cryst./dil.  al . 
leaflets 
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CHEMICAL  ANNUAL 


1  Naphthyl  ketone  (a/3)  .  . . 

2  "         (#3)  (a.) 

3  "       ketone  (/3/S)  (b.) 
4Narceine 

5  Narcotine 

6  Neohexane 

7  Neopentane 

8  Nicotine 

9  Nicotinic  acid 

10  Nitraniline  (o.) 

11  "         (m.) 

12  "        (p.) 

13  Nitro-acetic  acid 

14  -alizarine  (a) 

15  "       03)   

16  -anisol  (o.)  (K.) 

17  "        (p.)  (K.) 

18  -anthraquinone  (a)  .  . . 

19  -benzaldehyde  (o.)  . 

20  "  (m.) 

21  "  (p.)... 

22  -benzamide  (o.)  .  . 

23  "  (m.) ...... 

24  "  (p.) 

25  -benzene 

26  "       (K.) 

27  -benzoic  acid  (o.) 

28  "  "     (m.).... 

29  "  "     (p.) 

30  -benzonitrile  (o.) 

31  "  (m.) 

32  "  (p.) 

33  -benzoyl  chloride(m.)(K.) 

34  "         "         (p.)(K.) 

35  -benzyl  chloride  (o.) . . . 

36  "  "        (m.).. 

37  "  "        (p.)  . . 

38  -bromoform 

39  -carbon 

40  -cinnamic  acid  (o.). . 

41  "  "    (m.)... 


CjoHy.CO.C^Hy. 

C10H7.CO.C10H7. 
C10H7.CO.C10H7. 


Formula. 


C^H^NO, 

(CH3)3CC2H5 

(CH8)4C 

C10H14N2 

C6H4NC02H 

N02.C8H4.NH2 

N02.C6H4.NH2 

N02.C8H4.NH2 

CH2N03.C02H 

C14H704.N02 

CMH704.N02 

N02.C6H4.OCH3 

N02.C6H4.OCH3 

C14H702.N02 

N02.C6H.CHO 

N02.C6H4.CHO 

N02.C6H4.CHO 

N02.C6H4.CONH2 

N02.CaH4.CONH2 

N02.C6H4.CONH2 

C6H6N02 

C6H6N02 

N02.C6H4.C02H 

N02.C6H4.C02H 

N02.C6H4.C02H 

N02.CaH4.CN 

N02.C8H4.CN 

N02.CaH4.CN 

N02.C6H4.C0C1 

N02.C6H4.C0C1 

N02.CaH4.CH2Cl 

N02.C6H4.CH2a 

N02.C6H4.CH2C1 . 

N02CBr3 

C(N02)4 

N02.C6H,.C2H2C02H... 
N02.CaH4.C2H2C02H... 


Molecu- 
lar 
Weight 


282 
282 
282 
463 
413, 

86. 

72 
162. 
123. 
138. 
138. 
138. 
105 
285. 
285, 
153. 
153. 
253. 
151. 
151. 
151. 
166. 
166. 
166. 
123. 
123. 
167. 
167. 
167. 
148. 
148. 
148. 
185. 
185. 
171. 
171. 
171. 
297. 
196. 
193. 
193. 


0.6488  V 
1.00924V 


(1.26880) 
(1.23320) 


Specific 
Gravity. 

Water  =-i. 

Air-i(A). 


1.44315 
1.39818 
1.43714 


1.4615V 


1.2033  V 

1.2045H 

1.5754 

1.4944 

1.5497V 


2.81118 
1.650  V 
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Solubility  in  100  c.c. 


Water  (w.).     Alcohol  (ah).    Ether  (et.) 


Melting 
Point,*C. 
C.  =  Cor- 
rected. 


Boiling 
PointT^. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 

2. 

3. 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


v.  sol.  bz. 


0.0813 
insoluble 


1.414 

4 

0.08 

v.  soluble 

18«%30.    578 

soluble 


v.  soluble 


v.  s.  sol. 
insoluble 
0  77;  2.1" 
soluble 


00 

soluble 
0.125* 
0.1224 
0.077M 
dec. 

s.  soluble 
s.  soluble 
insoluble 
insoluble 
insoluble 
0.015326 
0.010726 
s.  soluble 
mod.sol.  hot 
sol.  hot 
s.  sol.  hot 
v.  s.  sol. 
s.  soluble 
0.731628 
0.23818 
0.02116 
sol.  hot 
s.  soluble 
s.  soluble 
insol.  dec. 
insol.  dec. 


00 

mod.  sol. 
v.  soluble 
11.06 
5.8420 
v.  v.  sol. 
soluble 
v.  soluble 

00 

v.  soluble 
v.  s.  sol. 
v.  soluble 
v.  soluble 
v.  soluble 
mod.  sol. 


00 

v.  v.  s.  sol. 
v.  soluble 
7.8920 
6.1020 
v.  v.  sol. 
sol.  KOH 
sol.  chlo. 

00 

v.  soluble 
v.  v.  s.  sol. 
v.  soluble 
v.  soluble 
s.  soluble 
mod.  sol. 


insoluble 
insoluble 


oo 
soluble 
2810 
3310 
0.0910 
v.  soluble 
v.  soluble 
v.  sol.  chlo 
soluble 
soluble 

soluble 

soluble 

soluble 

soluble 
soluble 
s.  soluble 


00 

oo 
21. 611 
25. I11 
2.211 
v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 


soluble 


135° 

125.5° 

164-4.5° 

170° 

176° 


-20° 

<-80° 

228-9° 

71.5° 

114° 

147° 

69° 

289° 

244°  dec. 

9° 

53-4° 

228°  C. 

43.5-4.5° 

58° 

106° 

176.6°  C. 

142.7°  C. 

201.4°  C. 

5.71° 

5-6° 

147.70°  C. 

140-1° 

238° 

110° 

117-8° 

147° 

35-6° 

72-3° 

48-9° 

45-7° 

71° 

10.25° 

13° 

237-40° 

196-7° 


dist. 


dec. 
49.7° 
9«5° 

246. 7°746 
sub. 


285° 


sub. 

sub.  dec. 
267-70° 


sub. 

153°» 

164°* 


317° 
310-5° 


209. 4°m 
209-10° 


173-830/80 


needles/al.... 
needles/et.... 
silky  leaflets . 
longpris./w.. 
rhomb,  pria.. 


fine  needles. . 
rhomb,  need- 
yel.  rhb.  need, 
yel.  moncl./w 
prisms/et. . . . 
yel.  need./al. 
orange  need, 
yellow  oil. . .  . 
yel.  prisms. . . 
fine  need./ace 
yel.need./w. 

needles 

prisms/w. . . . 
short  needles 

needles 

needles 


bright  yellow 
triclin.nd./w. 
moncl.  tab./w 
leaflets/w. . . . 
silky  needles. 

needles 

leaflets/al 

yel.  prisms. . . 
yel.  prisms. . . 
crystals/lig... 
yel.  need./lig. 
leaf,  or  need . 


127°u876°10 
126° 


prisms 

white  cryst. 


yellow  need. 
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Name* 


1  Nitro-cinnamic  acid  (p.)- 

2  -cresole  (m.)  (K.).  .  .  . 

3  -cumene  o.  +  p 

4  -dimethyl  aniline  (m.) 

5  "  "       (p.), 

6  -diphenyl  (o.) 

7  -diphenyl  (p.) 

8  -ethane 

9  -form 

10  -guanidine  (K.) 

11  -isatine 

12  -methane 

13  Nitron 

14  Nitro-naphthaline  (a) 

15  "  08).... 

16  -naphthol  (2)  (a)  .... 

17  "  (4) 

18  "  (DW 

19  -phenol  (o.) 

20  "       (m.) 

21  "       (p.) 

22  -isophthalicacid  (5) .  . 

23  -phthalic  acid      (3) . .  . 

24  "  "         (4).. 

25  -propane 

26  -quinoline  (5) 

27  "         (6)... 

28  "         (7) 

29  "         (8) 

30  -salicylic  acid  (3,  2,  1) 

31  "  "     (5,2,1) 

32  "  "     (6,2,1) 

33  Nitroso-aniline  (p.) 

34  -benzene 

35  -diethylamine  ( K. )  — 

36  -diisobutylamine  (K.). 

37  -dimethylamine  (K.) . 

38  -dimethyl  aniline  (p.) 

39  -diphenyl  amine 

40  -dipropyl  amine  (K.)., 

41  a-naphthol  (2) 


Formula. 


NOs.CeH4.CsH/X)sH... 
C6H3.CH3(N02)OH  1:3:4 
N02.C8H4.CH(CH3)2. . . . 

N02C8H4N(CH3)2 

N02C6H4N(CH8)2 

C6H6.C0H4.NO2 

C8H6.C6H4.N02 

CH8.CH2N02 

CH(N02)8 

NH2.C(NH).NHN02... 

N02.C8H4N02 

CH8N02 

C20H10N4 

C10H7.NO2 

C10H7.NO2 

NO2.C10H6.OH 

NO2.C10Ha.OH 

NO2.Cl0H6.OH 

N02.C6H4.OH 

N02.C8H4.OH 

NO2.C0H4.OH 

N02C6H3(C02H)2+liH20 

NO2C0H3(CO2H)2 

N02C6H3(C02H)2+H20.. 

CH3.CH2.CH2N02 

C^H,N.NO, 

C2H6N.N02+XH20 

C9H8N.N02 

C9H8N.N02+XH20 

N02C8H8(OH)C02H.H20 

N02C8H3(OH)C02H 

N02C8H8(OH)C02H 

NO.C8H4.NH2 

C6H6.NO 

(C,Hf)fN.NO 

(CJHJ.N.NO 

(CH3)2N.NO 

NOAH.NCCHa), 

NO.N(C6Hfi)2 

(C3H7)2N.NO 

NOAoH^OH 


Molecu- 
lar 
Weight 


193. 
153. 
165. 
166. 
166. 
199. 
199. 

75. 
151. 
104. 
192. 

61. 
312 
173 
173. 
189, 
189. 
189. 
139. 
139. 
139 
236 
211 
229, 

89, 
174 
174 
174, 
174, 
201 
183 
183, 
122 
107, 
102, 
158 

74 
150 
198, 
130 
173 


Specific 
Gravity. 

Water  =  x. 

Air -i(A). 


1.1025V 
1.313" 


1.056116 


1.14411* 
1.331* 


1.65720 
1.485" 
1.47980 


0.9999" 


0.94411 
0.893H 
1.041M 


0.913H 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.=  Cor- 
rected. 


Boiling 
Point,  °C. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


v.  s.  sol.  hot 
s.  soluble 


s.  soluble 
soluble 


insol.  lig. 
soluble 


insoluble 
insoluble 


soluble 
soluble 


soluble 


insoluble 
s.  soluble 
mod.  sol. 
v.  s.  sol. 
s.  soluble 
s.  soluble 


mod.  sol. 


v.  sol.  chlo. 


285-6° 

32-2.5° 

-35° 

60-1° 

163-4° 

37° 

114-4.5° 


dec.  224° 
280-5° 


v.  s.  sol. 
v.  soluble 
sol.  KOH 
soluble 


v.  s.  sol. 
sol.  hot 


8.  soluble 
s.  soluble 
v.  s.  sol. 
0.1415 
v.  s.  sol. 
v.  soluble 
insoluble 
s.  sol.  hot 
sol.  hot 

s.  soluble 
0.141* 
0.176" 
sol.  acetone 


v.  soluble 
s.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  v.  sol. 
v.  soluble 
v.  soluble 


insoluble 
sol.  KOH 
soluble 
s.  soluble 
2.8115 
v.  soluble 


sol.  acet. 


v.  soluble 
v.  soluble 


v.  soluble 
v.  soluble 


sol.  chlo. 
soluble 
v.  s.  sol. 

00    * 

insoluble 
v.  sol.  bz. 
s.  soluble 
v.  v.  s.  sol. 


sol.  bz. 
v.  s.  sol. 
v.  s.  sol. 
mod.  sol. 
v.  soluble 
v.  soluble 
mod.  sol. 
soluble 
mod.  sol. 

00 
00 

oo 
soluble 
s.  soluble 

00 

v.  soluble 


s.  sol.  lig. 
v.  soluble 
mod.  sol. 
v.  soluble 


v.  soluble 
sol.  bz. 


00 

oo 

00 

soluble 


oo 
s.  soluble 


15° 

230-1° 
226-30° 
28.5° 


abt.  320° 
340°  C. 
114-4.8° 
explodes 


101-1.507" 


61° 

79° 

128° 

164° 

103° 

44.27° 

96° 

115° 

248-9° 

219-20° 

161° 

130.5-1.5° 

72° 

149-50° 

132-3° 

88-9° 

anhy.  144° 

229-30° 

195° 

173-4° 

67.5-8° 


304° 


214° 
194°70 


sub. 
sub. 


in  steam 


-5° 


173-5° 

219-21° 

146-9° 


87.8° 
66.5° 


204-5° 


152° 


prisms/al. . . . 
yel.  prisms  . . 


red  mono  pr.. 
long  yel.  need 
trie,  tab./al.. 
long  need./al. 


white  cryst . . 
pale  needles. . 
rosettes/aL . . 

oil 

test  for  HNOs 
yellow  need., 
rhomb,  need . 
green  yel.  leaf 
yel.  need./w . 

yel.  need 

monocl.  pris. . 
monocl.  tab., 
moncl.  prisms 
thin  leaflets, 
yel.moncl.  pr. 
small  needles 

oil 

v.  fine  ne./w. 
v.  fine  needles 
silky  need.. . 
moncl.  need. . 
long  needles  . 
monocl.  need, 
yellow  need. . 
blue  need./bz 

rhombic 

yellow 

yellow 

yellow 

green  leaflets 
yel.  quad,  tab 

yellow 

yel.  need./bz 


Google 


UiyiLl^fed  hy  > 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Nitroso-a-naphthol  (4). 

/?-    "     a). 

-phenol  (p.) 

Hitro-styrene  (o.) 

"        (m.)-... 

"        (P-) 

-thiophene 

-toluene  (o.) 


"    (K.). 

"         (m.).  . .  . 

"         (P.).... 

-o-toluidine  (3). . 

(4). . 

"         "         (5).. 

•(6).. 

(2).. 

(4).. 

(5).. 

(6).. 

(2).. 

(3).. 


-P- 


-urea .  .  . 
Nonane  n. 


Nondecane  n 

Nondecylic  acid .  . 
Nonyl  alcohol 

Nonylene 

Nonylic  acid 

Octadecane  (n.).  . 
Octadecyl  alcohol. 
Octadecylene  (n.). 
Octane  (n.) 


Octochlor -propane . 
Octyl  alcohol  (n.)  . 

amine 

"      (sec.) 

chloride  (n.) .  . .  . 
(sec.)... 


Forma  la. 


NO.C10H0OH... 
NO.C10H8OH... 
NO.C0H4.OH. . . 
N02.C6H4.C2H8. 
NOf.QBH4.CiHI. 

Not.cya4.CA. 

N02.C4H3S 

N02.C6H4.CH8. . 


N02.C6H4.CH3 

N02.C6H4.CH8 

N02.C6H4.CH3 

C6H3(CH3)(NH2)N02. 


1:2:4=CH3:NH2 
1:2:5=CH3:NH2 


N02 
:N02 
:N02 


3:2  =  CH3:NH2:N02. 
1:3:4=CH3:NH2:N02. 
1:3:5=CH8:NH2:N02. 
1:3:6=CH8:NH2:N02. 
1:4:2=CH8:NH2:N02. 
1:4:3=CH8:NH2:N02. 
NH2.CO.NHN02 


CH3(CH2)7CH8 

[(CH3)2CH.(CH2)2]2CH2. 
CH3(CH2)17CH8 

^18H87.C02H 

CH3(CH2)7CH2OH 

CH(CH2)6CH:  CH2  . .  . . 

C8H17.C02H 

CH3(CH2)16CH3 

CH3(CH2)16CH2OH 

CH3(CH2)15CH:CH2.... 

CH3(CH2)6CH3 

[(CH3)2CH.CH2.]2 

ca3.cci2.cci3 

CH3(CH2)6CH2OH 

CH3(CH2)7NH2 

CH3(CH2)6CH(NH2)CH3 

CH3(CH2)6CH2Q 

CH3(CH2)5CHC1.CH3.  . . 


Molecu- 
lar 
Weight. 


173.10 
173.10 
123.08 
149.10 
149.10 
149.10 
129.13 
137.10 

137.10 
137.10 
137.10 
152.14 
152.14 
152.14 
152.14 
152.14 
152.14 
152.14 
152.14 
152.14 
152.14 
105.15 
128.16 
128.16 
268.32 
298.30 
144.16 
126.15 
158.15 
254.30 
270.32 
252.29 
114.15 
114.15 
319.60 
130.15 
129.20 
129.20 
148.59 
148.59 


Specific 
Gravity. 

Water— i. 

Air-x(A). 


1.1643U 

1.162H 
1.168" 
1.1392H 


1.36516 
1.36616 
1.37816 


1.31217 


0.7228V 

0.7247° 

0.7774V 


0.8346V 
0.7433V 
0.6890  V 
0.7768V 
0.8124V 
0.7910  V 
0.71881 
0.71112 


0.8375° 


0.786 
0.892* 
0.870715 


Digitized  by  VjVJiJVlt 
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SOS 


Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,  °C. 
C.  —  Cor- 
rected. 


Boiling 
PointT^. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


insoluble 

sol. 

sol.  H^O, 

sol*,  chlo. 

v.  sol.  bz. 


v.  soluble 
2<  413 

v.  soluble 


v.  soluble 
v.  soluble 
v.  soluble 


v.  v.  s.  sol. 

insoluble 
v.  v.  s.  sol. 
insoluble 
sol.  chlo. 


4 
5 
6 
7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29  soluble 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


sol.  abs. 
v.  sol.  hot 


soluble 
v.  soluble 


v.  s.  sol. 
s.  soluble 
s.  soluble 
soluble 
v.  s.  sol. 
sol.  acid 
soluble 
v.  s.  sol. 
s.  soluble 


soluble 
00 
soluble 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
soluble 
s.  sol.  CS2 
v.  soluble 
v.  soluble 


00 

00 

00 
soluble 
v.  soluble 
soluble 


v.  soluble 
sol.  acids 
v.  soluble 
v.  soluble 
s.  sol.  CSa. 


v.  soluble 


193-4°  dec. 

106° 

126° 

12-3.5° 

5° 

29° 
440 

a-9.4°, 

£-3.6° 

-10.5° 

16° 

54° 

97° 

107-9° 

127-8° 

91.5° 

53° 

109° 

98-98.4° 

138° 

77.5° 

116-7° 

dec. 

<-51° 


soluble 


32° 
66.5° 
5° 


soluble 


soluble 


12-2.5° 

28° 

59° 

18° 

-98.2° 


soluble 


soluble 

00 


soluble 

00 


160° 
-17.9° 


vol.in  steam 
224-5° 
225.7°  C. 

219-21° 

230-1° 
237  707*0 


needles 

leaf,  or  prisms 
monocl.  pris. 

oil 

yellow  oil. . . 
prisms/lig. . 
monoclinic. . 
dimorphous. 

bright  yellow 


149.7°  C. 

132° 

330°  C. 

297-90100 

215° 

139.5°  C. 

253-4° 

317°C.98°0 

210. 5°15 
179oi5 

125.46°  C. 
108.53°  C 
268-9°734 
195.5°96°17 
185-7° 
162.5° 
183.6-4.6C. 
171-3°  C. 


rhombic, 
orange  prisms 
moncl.  prisms 
monocl.  pris. 
rhomb,  leaf . . 
yel.  needles. . 
yel.  leaf  ./w.  . 
orange  need. . 
long  yel.  need 
yel.  monocl . . 
red.  monocl.. 
cryst.  pow./al 


leaflets 

glit.  leaf./al  . 


leaflets. 


glit.  leaf./al. . 
crystalline . . , 


leaflets. 
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lOctylene  (n.) 

2  0ctyl  ether  (d.) 

3  formate 

4  Oenanthaldoxime  ( K . ) . 
SOenantbol  (K.) 

6  Oenanthylic  acid 

7  Oleic  acid  .  + 

8  «         "  (K.) 

9  Oleine 

lOOpUnic  acid 

1 1  Orcein .  .  , 

12  0reinl:  3:5 


Oxaiacetic  acid . 
Oxalhydrazid. .  . 
Oxalic  acid  .  .  .  . 
Oxaluric  acid  * 
Oxalyl  rhloride, 
Oxamic  acid  .  , 
Oxamide 


\\ 
14 
15 
16 
17 
is 
1 9 
20 
21 
32 
23 

25 
26 
27 
28 
20 
30,palmitolic  acid  . 


Oxanilic  acid 

Oxanilid 

Oximide 

Oxindol 

Oxyglutanic  acid  (* ) . 
Oxy  thymol  4  12:5 
Palmitic  acid 

aldehyde  , 

anhydride 

Palmitin. . .  , - 


SliPalmitone 

32  Palmi  to- nitrite 

33  Papaverine  , 

34  Papaverinic  acid  , 

35  Parabanic  acid 

36  Paracyanogen 

3  7 1  Par  af orm  aide  hy  de .  . 

38  Paraldehyde 

39  Pelargonic  acid. ...  . 
40 1  Pe  nta-bro  m  be  n  zv  n  e 


Formula. 


Mo  I  ecu 

lar 
Weight. 


CiyCH^CH^H, , 

«\HIT),0 . 

nLOj.LjjHjyt  ..,,,.,.... 
CH3(CH3)/;H:NOH.... 

CHa(CHJ5CHO 

CH8(CH2)iC03H 

(\^M^2     -♦   ' "   " 

(C^HggO^aCjH^ 

(CHgO)aCfiHJ(C110)COaH 
CwHMNaOT 


C0JH.C0.CH2CO2H... 
CA(NH.XH3V...,,. 
CO,.H,C02H  +  2H/K., 
NHi.Ca,NH.CO.COaH 

cioacoci..... 

COaH.CONHa 

CONH,CONHa . 

mj^CONHC6H5 

(.CUNHC6Hfi)a... 

<(CO)Q>NH 

C,HTNO 

rnji.aionirium.ii 

(CH3)2CHCCH3)CflHa 
CH^CH^CCyi.  .[{OH) 
CH3(ClO„CHO....... 

(C„H«0)aO 

(C|AHaA)AHii .  .. 

CiM^mjl 

(C,lI31)2COf .,.. 

<ww- ... 

«-V,H31NO, 

CJl^07 

CO<(NHCOk> 

(CN>fl ;:_. 

{CH„Q):r 

(C.H.O), 

CH,(CH,)AMI_. 

QHBr. 


112. 
242. 
158. 
129. 
114. 
130. 
282. 
2*2  ■ 
884, 
210, 
500. 
124. 

132 

118. 
126. 
132 
126. 
89 
ss 
165 
240, 
71 
133 
I4S 
166 
256 
240 
494. 
806 
252 
450 
237 


351 
331 
114 
156 


6ft 
132 
158 
472 


13 

27 
L5 

hi 
12 
12 
28 
27 
B3 

OS 
27 
06 

03 

21 

0  1 
11 

90 
01 
n 
Hi 
1* 
,05 
Jo 

1  Hi 
.12 
.2H 
,2fi 

so 

.78 
23 
50 
29 

.21 
.05 

10 

21 
03 

.0] 
r> 
si 


ft. 7223V 

0.8203° 

0,8929" 


0.802511 
0.9212? 
0,8008V 

o  SM>H 


Specific 
Gravity. 

Water  *^  fc. 

Air  =  i  (A). 


1*2895* 


1.603V 


1.4756V. 


0.8657  V 

0,7997V  ' 
0.8224V 
t,  308-1. 337 


o.m»kV: 


0.9943V 
0.9100V 


Digiti; 


zed  by  GoOgfe 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Bthor(et.) 


Melting 
Point,°C. 
C.  =  Cor- 
rected. 


Boiling 
PoinC^C. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


v.  s.  sol. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29  insoluble 

30  insoluble 
31 
32 
33 


0.2411* 
insoluble 
insoluble 
insoluble 
0.25;  1.7100 
sol.  acetone 
v.  soluble 

v.  soluble 

soluble 

8. 630;  37.1" 

v.  s.  sol, 

fumes  in  air 

1.717 

0.04 

s.  soluble 

insoluble 

s.  soluble 

sol.  hot 

v.  soluble 

v.  s.  sol. 


v.  soluble 

soluble 

soluble 

00 

v.  soluble 
s.  soluble 
soluble 
soluble 
soluble 

v.  soluble 
v.  s.  sol. 
40" 


v.  soluble 

00 

soluble 

oo 

00 

v.  soluble 
soluble 
insol.  bz. 
v.  soluble 

s.  soluble 
v.  v.  s.  sol. 
1.2718 


54-5° 


-10.5° 

14° 

7-9° 

-5° 

150° 


124.60789 

291.7° 

198.1° 

153-^5° 
222. 4°™ 
285.5-60100 


sm.  wh.  tab. . 
colorless  .... 


dist.in  vac. 


106.5-8° 

anhy.     * 
176-80°  de. 
235°  dec. 
187°anhv. 


287-90° 


sub.  150°+ 


reacts 
v.  v.  s.  sol. 
v.  s.  sol. 
v.  soluble 
v.  s.  sol. 


soluble 


soluble 
v.  soluble 
v.  soluble 
1.13° 


v.  s.  sol. 
v.  soluble 
v.  s.  sol. 
sol.  NH3 
soluble 


12° 
dec.  210° 
417-9°  dec 
149-50° 
252.50°  C. 


64° 


v.  soluble 
soluble 
s.  soluble 


0.0043'1 
v.  soluble 


v.  soluble 
soluble 


v.  v.  s.  sol. 

v.  8.  sol. 

4.728 

insoluble 

20-3018 

121* 

s.  soluble 

mod.  sol.  bz 


soluble 
v.  s.  sol. 
soluble 
insoluble 
insoluble 


0.410 
v.  s.  sol. 


120° 

72-3° 

143° 

62.62° 

58.5° 

55-6° 

65.5° 

47° 

82.8° 

31° 

147° 

233°  dec. 


320° 
dist. 


290° 
138-9°°mra- 

192-3022 


needles 

usually  yel. . . 

oil 

thin  prisms . . 
small  red  crys 
moncl.  prisms 

dimorphous. . 
long  need./w. 
moncl.  prisms 
cryst.  powder 
wh.  need.  . .  . 
cryst.  powder 
cryst.  powder 
needles/w. . . . 

scales 

glit.  prisms .  *. 
long  need./w. 
crystalline . .  . 
crystalline .  . . 

[et. 

pearly  scales 


310-20°° 
240°15 


251. 5°100 


silky  needles, 
leaflets/a!.  . . 
hexag.  tab. . . 
trimet.  prism, 
v.  small  tab., 
monoclinic. . . 


sub. 


insoluble 


soluble 
s.  soluble 


soluble 
s.  soluble 


162°  dry 
12.55° 
12.5° 
159-60° 


124°  C. 
251-4°  C 
sub. 

WVJ1 


amorphous. 


leaflets. . 
need./al . 


oogle 
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Name. 


1  Penta-chlor-aniline  . . . 

2  "     -benzene 

3  -decane  (n.) 

4  -erythrite 

5  -ethyl  benzene 

6  -methylene 

7  "    diamine 

8  "    dibromide 

9  "    cis-dicarbonic  acid 

10  "   oxide 

11  -methyl  phenol 

12  "      rosaniline 

13  "       benzoic  ac.  ? . . 

14  Pentane  (n.) 

15  Pentaminobenzene 

16  Pentinoic  acid 

17  Perchlorether 

18Perseite(d.  or  1.) 

19  Phenanthrene 

20  Phenanthrene-quinone .  . 

21  Phenanthrol 

22  Phenanthroline 

23  Phenazine 

24  Phenetol  (K.) 

25  Phenol 

26  -phthaleln 

27  -sulphonic  acid  (o).  . 

28  "  "    (m.).  •  • 

29  "  "    (p.)  .  . . 

30  Phenoxy benzoic  ac.  (o.) 

31  Phentriazine  (a) 

32  Phenyl-acetanilid  (K. ) . . . 

33  -acetate 

34  -acetic  acid 

35  -acetylene 

36  -acridine  (9) 

37  -allylene 

38  -amimo-propionic  acid 

39  -amimo      "      acid  (pp) 

40  -anthracene 

41  -benzoate 


Formula. 


C1.C.NH, 

C.HCI, 

CH8(CH2)„CH, 

C(CH2OH)4 

CJKP&J, 

(CH2), 

NH2CH2(CH,),CH2NH2. . 
CH2Br(CH2),.CH2Br.  ... 

C,H,(C02H)2(1:2) 

CH2<(CH2.CH2)2>0  ... 

(C^C.OH 

CAN.0 

(CH,)5C6C02H 

CH,(CH2)3CH, 

C6H(NH2)6 

C4H,.C02H 

(W,o 

C7H„07 

<(C,H4.CH)2> 

C,H4C02C02C,H4 

C,4H,OH 

C12H,N2+H20 

CaH4<N2>C,H4 

C,H5OC2H8 

C,H5OH 

(OHC,H4)2CO.C(iH4CO... 

OH.C,H4.SO,H 

OH.C,H4.SG,H+2H20.. 

OH.C,H4.SOsH 

C6HsOC,H4C02H 

C,H,N, 

C,H,.CH2CO.HNC6H5 . . . 

CH,.C02.C,H, 

C,H8CH2.C02H 

C,H,C;CH 

C4H4NC(C,,H6)CeH4 

C6H3.C:  C.CH3 

C6H8CH2.CH(NH2)C02H 
C6H5CH  (NH2)CH2.C02H 

C6H6.CuHe 

^6H5C02C6Ha 


Molecu- 
lar 
Weight. 


265.31 
250.26 
212.26 
136.10 
218.21 

70.08 
102.20 
230.00 
158.08 

86.08 
164.13 
375.12 
192.13 

72.10 
153.09 

98.05 
418.50 
212.13 
178.08 
208.06 
194.08 
198.16 
180.14 
122.08 

94.05 
318.12 
174.11 
192.03 
174.11 
214.08 
131.16 
211.14 
136.06 
136.06 
102.05 
255.15 
116.06 
165.13 
165.13 
254.12 
198.08 

vGoc 


1.834218 
0.7689V 


0.8963V 
0.7754  V 
0.8846V 
1.7017  V 


0.8800° 


Specific 
Gravity. 

Water— i. 

Air-x(A). 


0.64£4° 


1.90014 


1.063100 
1.4045 


0.963H 

1.0677H 

1.2765V 


1.0809H 
1.077888 
0.9371V 


1.2345V 
gk 


ORGANIC  COMPOUNDS 


307 


Solubility  in  100  ex. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinC°C. 
C.  -  Cor- 
rected. 


Boiling 
Point,  HJ. 
C-  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1. 
2. 
3 
4 
5. 
6. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


v.  soluble 
v.  v.  s.  sol. 


v.  soluble 
v.  v.  sol. 


5.1" 


232° 

85-6° 

10° 

253° 

<-20° 


275-6° 
270.5°  C. 


long  need./al. 
line  need./al. 


v.  soluble 


v.  soluble 


s.  soluble 


abt.  15° 


soluble 
soluble 


140° 


insoluble 
v.  v.  s.  sol. 


soluble 
soluble 


oo 
insoluble 


v.  soluble 
v.  soluble 


125° 
130° 
210.5° 
-147,5° 


277°  C. 

50. 2-. 8° 

178-9° 

208-14°  C. 

160°->anh 

82-7° 

267° 

sub. 
36-6.5°  C. 


tetragonal . . 


oil. . . . 
syrup. 


long  needles . 


needles/al.... 
red  brown 
fine  need./w . 


insoluble 
v.  soluble 


insoluble 
v.  soluble 


6.918 
insoluble 
v.  s.  sol.  hot 

soluble 
v.  v.  s.  sol. 
v.  s.  sol. 


6.7,oo67.5 
s.  sol.  hot 
v.  soluble 
soluble 
soluble 

v.  s.  sol. 
v.  sol.  hot 
insoluble 
v.  v.  s.  sol. 

soluble 


v.  s.  sol. 
2.6218 
s.  soluble 
v.  soluble 

00 

2 

soluble 
oo 
soluble 
v.  soluble 
soluble 
soluble 
v.  soluble 
v.  soluble 
3.3 

00 

soluble 


mod.  soL 
mod.  sol. 


v.  v.  s.  sol. 


v.  soluble 
s.  soluble 
v.  soluble 
v.  v.  s.  sol. 
s.  soluble 

oo 

oo 
s.  soluble 


s.  soluble 


v.s.  sol.  hot 
v.  soluble 
v.  soluble 
mod.  sol. 


102-3° 
69° 

188°  C. 
100.35°  C. 
202° 
152-3° 
117canhyd 
170-1° 

34° 

42  5-3° 

253-4° 


decom. 


340° 
>360° 


v.  soluble 
v.  soluble 
1.1 

00 

v.  soluble 

oo 
mod.  sol. 


insoluble 
v.  v.  s.  sol. 
v.  soluble 
mod.  sol. 


>360° 
>360°  sub 
170-2° 
182.6°  C. 


needles 

monc.  tab./et. 

scales 

sm.  needles. . 
moncl./al. . . . 
yel.  orange  ne 
red.  need./lig. 

hex.?/w 

long  yel.  need. 

colorless 

large  rhb.  nee. 
trielinic 


[C 

113.5-4.5° 

74-5° 
116-7° 


355°  dec. 
235-40° 


76.5° 
181° 


263-5°  dec 
120-1° 
152-3° 
68-9° 


196. 7° C. 
265.5°  C. 
141.6° 
403-4° 
185° 
sub.  part. 


fine  needles. . 

syrup 

leaf./dil.  al.  . 
yel.  need.  bz.. 
wh.leaf— >gr. 


417° 
314°  C. 


thin  leaflets. . 


leaf,  or  prisms 


leaf,  or  prisms 
lrg.  moncl./w. 
leaflets/al. . . . 
moncl.  prism. 


DiyilizbU  by 


Cookie 
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Name. 


Phenyl-benzoic  acid  (o.). 
"  (m.). 
"     (P.)-. 

-butyric  acid  (7) 

carbonate 

-crotonic  acid  (£7).  .  . . 

cyanide 

.   "     (K.) 

disulphide 

ditolylme  thane 

-ether 

-ethylamine  (K.) 

f  ormanilid 

formate 

-glucosazone  (d.) 

-glyoxylic  acid 

-hydrazine 

isocyanide 

-a-lactic  acid  (0) 

-/?-lactic  acid  (£) 

mustard  oil 

naphthaline  (a) 

W 

/?-naphthylamine 

a-naphthyl  methane  . . 

a-naphthyl  ketone 

0         "              u       .... 
-phenol  (m,) 

"  .(p.) 

phosphine 

phosphinic  acid 

phosphenige  acid 

-propiolic  acid 

-propyl  alcohol  (sec.)  . 

"        (7).... 

-pyrazolone  (3)  (K.). . 

-pyridine  (a). 

"      V) 

"     ( ) 


Formula. 


Molecu- 
lar 
Weight. 


C6H6.C6H4.C02H 

C6H6.CaH4.C02H 

C0H5C6H4.CO2H 

C(,H5(CH2)3C02H 

(C.H^CO, 

C6H6CH:CH.CH2.C02H 

C.H.CN 

C.H.CN 

WA 

C,H5.CH.(C6H4.CH,),. . . 

(C,H„)20 

C,H,.C2H4.NH2 

HCOsN(C.H^1 

HC02C,H, 

C„H22NA 

CeH8.CO.C02H 

C,H„HN.NH2 

C.H.NC 

C„H,CH2.CH(OH).C02H 
C„H„CH(0H).CH2.CO2H. 

CeH„NCS 

CioH7.C,H4 

Ci„H7.C,H6 

Cl0H7.NH.C6H, 

C^Hf.CH^CjH, 

CioHr.CH^CeHj 

C,0H7.CO.CaH8. .  . . .  • . 

Cl0H7.CO.C6H5 

C,Hi.C,H<.OH 

CH..C.H4.0H 

C6H5PH2 

C6H5PO(OH)2 

C6H5PO(OH)H 

C6H5.C!  C.C02H 

C6H6.CH(OH).C2H5.  .  . 
C6H6(CH2)2CH2OH.  . .  . 

C6H,C3N2H3 

C6H5.C6H4N 


C6H6.C5H4N. 
C6H5.C6H4N. 


198. 
198. 
198. 
164. 
214. 
162. 
103. 
103. 
218. 
272 
170, 
121. 
197 
122, 
358. 
134 
108 
103 
166, 
166. 
135, 
204 
204 
219 
218 
218. 
232 
232 
170 
170 
110. 
158 
142. 
146. 
136. 
136. 
160. 
155. 


155.11 
155.11 


Digitized  by  VjOOgte 


Specific 
Gravity. 

Water  =  1. 

Air  =  1  (A). 


1.010211 
1.0235U 


1.0728"  liq. 

0.9591* 

1.23 


1.09728 
0.977511 


1.1382U 


1.165° 


1.00118 
1.475 


0.994V 
1.00716 


1.+ 


1.+ 
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Solubility  in  100  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinV5^. 
C.  —  Cor- 
rected. 


Boiling 
Point,  ^C. 
C. «  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 


8.  sol.  hot 
s.  soluble 
v.  v.  s.  sol 
mod.sol.  hot 


v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 


v.  s.  sol. 
poo 

poo 

insoluble 
v.  sol.  chlo. 
v.  v.  s.  sol. 
soluble 
sol.  hot 


v.  soluble 

oo 
soluble 
soluble 
soluble 
4.97-10 

x 
soluble 


v.  sol.  bz. 
v.  soluble 
v.  soluble 
v.  soluble 
sol.  CC14 
v.  soluble 

oo 

oo 
v.  soluble 
v.  soluble  * 
soluble 

00 

soluble 


113.5-4.5° 

166°        [C, 

224° 

51.7° 

78° 

86° 

-12.9°C. 

-17° 

60-1° 

55-6° 

26.9-7.0° 


343-4° 


73-4° 


v.  v.  s.  sol.  mod.  sol.  hot 
v.  soluble 


v.  s.  sol. 


soluble 
v.  soluble 
insoluble 


v.  sol.  bz. 
sol.  CH3OH 
50CSa 


soluble 
sol.  hot 


23.51* 
7<1u.  211100 

v.  s.  sol. 


8.  soluble 
insoluble 
insoluble 

insoluble 
mod.  sol  hot 


insol.  CS« 


217° 

65-6° 

19.6° 


soluble 
v.  soluble 
v.  soluble 
soluble 
1.6715;  3.378 
2.316 
2.491* 
2.0112 
s.  soluble 
\f.  soluble 


soluble 
v.  soluble 
v.  soluble 
v.  sol.  chlo, 

50 
v.  sol.  bz. 


s.  soluble 
v.  soluble 


97-8° 

93° 

-21°  C. 

no  m.p. 

102-2.5° 

107.5-8° 

58.6° 

35.5° 

75.5° 

82° 

185° 

164r-5° 


soluble 
soluble 
v.  sol. 


soluble 
soluble 
v.  sol. 


158° 

70° 

135-7° 


00 
s.  soluble 


00 
s.  soluble 


<-18° 
239-40° 


v.  soluble 
soluble 


v.  soluble 
soluble 


77-8° 


sub. 

290° 

301-2° 

302° 

190.7°  C. 

189-91° 

310°  dec. 


sm.  need./al . 
tablets/al 
long  need./al. 
flat  leaf./w... 
silky  need./al. 
thin  need./w. 


258.97°  C. 
197.5-9.5° 
210-20°° 
179-80°  de 


colorless 

needles 

small  prisms, 
monocl.  pris. 
wh.— >yel. 
orthorhomb. 


243.5° 
165-6°  dec. 


221°  C. 

324-5° 

345°  C. 

395-9.5° 

350° 

350° 

385° 


fine  yel.  need, 
crystalline . . . 
monoclinic. . . 

greenish 

thick  pris./w. 
prisms 


305-8° 

160-1° 

250°  dec. 

dec. 

sub. 

212° 

235°,  119°12 


leaflets 

thin  needles. . 
tab./al.,  pr/e. 
monocl. pr/al. 
rhomb,  prisms 
rhomb,  pris. 
leaflets/w.. . . 
silky  need, 
/dil.  al. 
rhomb,  leaf. . 

leaflets 

trimet.  prisms 


thick  liquid. . 
fine  leaflets 


268.5- 

70. 5°749 
269-700749 
274-5° 


oil 

glit.  leaf./w.. 


yuuyLiOOgl 


*  Very  soluble  CSa  and  benzene, 
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Phenyl-benzoic  acid  (o.) 

"     (m.) 

"     (P-)- 

-butyric  acid  (7) .  .  .  . 

carbonate 

-crotonic  acid  (£7).  .  . 

cyanide 

.  "     (K.) 

disulphide 

ditolylme  thane 

-ether 

-ethylamine  (K.) 

f  ormanilid 

formate 

-glucosazone  (d.) 

-glyoxylic  acid 

-hydrazine 

isocyanide 

-a-lactic  acid  (0) 

-/?-lactic  acid  (£) 

mustard  oil 

naphthaline  (a) 

(P) 

/?-naphthylamine 

a-naphthyl  methane  . 

fl-     " 

a-naphthyl  ketone . . . 

p     "       -    ... 

-phenol  (m.) 

"       (PO 

phosphine 

phosphinic  acid 

phosphenige  acid.  . .  . 

-propiolic  acid 

-propyl  alcohol  (sec.) 

-pyrazolone  (3)  (K.). 
-pyridine  (a). 

"       0») 

"       () 


Formula. 


Molecu- 
lar 
Wefcht. 


QA-QA-OOtH 

cacaco2h 

C0H,CA-CO2H 

QA(CH,)/X),H 

(CeH,)2CO, 

C,H8CH:  CH.CH2.C02H 

C.H.CN 

CACN 

(PA)A 

C„H„.CH.(CACH8)a. . . 

(CAP 

CACA-NH, 

HGO^QA), 

hco2ca 

C^H^NA 

caco.co2h 

C.H.HN.NH, 

canc 

C6H„CH2.CH(OH).C02H 
C„H6CH(OH).CH2.C02H 

CANCS 

C10H7.C6H5 

Ci0H7.CeH6 

C10H7.NH.CA 

C10H7.CH2.C6H6 

C10H7.CH2.CaH6 

c,a.co.ca........ 

C10H7.CO.C6H„ 

C,H,C,H,OH 

CACAOH 

CGH5PH2 

C6H5PO(OH)2 

C6H8PO(OH)H 

C6H5.C;  C.C02H 

C6H6.CH(OH).C2H5.... 

CflH6(CH2)2CH2OH 

C6H5.C3N2H3 

C6H5.C5H4N 


CaH5.C6H4N. 
CfiH6.C6H4N. 


198.08 
198.08 
198.08 
164.10 
214.08 
162.08 
103.08 
103.08 
218.20 
272.16 
170.08 
121.13 
197.13 
122.05 
358.34 
134.05 
108.14 
103.08 
166.08 
166.08 
135.14 
204.10 
204.10 
219.15 
218.11 
218.11 
232.10 
232.10 
170.08 
170.08 
.110.06 
158.06 
142.06 
146.05 
136.10 
136.10 
160.14 
155.11 

155.11 
155.11 


Specific 
Gravity. 

Water  —  1. 

Air-i(A). 


1.0102H 
1.0235H 


1.072820liq. 

0.9591* 

1.23 


1.09728 
0.977511 


1.1382H 


1.165° 


1.00118 
1.475 


0.994  V 
1.00716 


1.+ 


1.+ 


Digitized  by  LiOOgLC 


ORGANIC  COMPOUNDS 


309 


Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
PoinC^C. 
C-  Cor- 
rected. 


Boiling 
Point,  ^C. 
C-  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 


s.  sol.  hot 
s.  soluble 
v.  v.  s.  sol. 
mod.sol.  hot 


v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 


v.  s.  sol. 

J100 
J100 

insoluble 
v.  sol.  chlo. 
v.  v.  s.  sol. 
soluble 
sol.  hot 


v.  soluble 

oo 
soluble 
soluble 
soluble 
4.97-10 

x 
soluble 


v.  sol.  bz. 
v.  soluble 
v.  soluble 
v.  soluble 
sol.  CC14 
v.  soluble 

00 

oo 

v.  soluble 
v.  soluble  * 
soluble 

00 

soluble 


113.5-4.5° 

166°        [C. 

224° 

51.7° 

78° 

86° 

-12.9°C. 

-17° 

60-1° 

55-6° 

26.9-7.0° 


343-4° 


7£-4° 


v.  v.  s.  sol.  mod.  sol.  hot 
v.  soluble 


v.  s.  sol. 


soluble 
v.  soluble 
insoluble 


v.  sol.  bz. 
sol.  CH3OH 
50CSa 


s.  soluble 
sol.  hot 


23. 51* 
7.114;211l 

V.  8.  Sol. 


8.  soluble 
insoluble 
insoluble 

insoluble 
mod.  sol  hot 


00 


insol.  CSa 

00 


217° 

65-6° 

19.6° 


soluble 
v.  soluble 
v.  soluble 
soluble 
1.6715;  3.378 
2.316 

491* 

01" 

soluble 

soluble 


soluble 
v.  soluble 
v.  soluble 
v.  sol.  chlo. 

50 
v.  sol.  bz. 


s.  soluble 
v.  soluble 


97-8° 

93° 

-21°  C. 

no  m.p. 

102-2.5° 

107.5-8° 

58.6° 

35.5° 

75.5° 

82° 

185° 

164-5° 


soluble 
soluble 
v.  sol. 


soluble 
soluble 
v.  sol. 


158° 

70° 

135-7° 


00 
s.  soluble 


00 
s.  soluble 


<-18° 
239-40° 


v.  soluble 
soluble 


v.  soluble 
soluble 


77-8° 


sub. 

290° 

301-2° 

302° 

190.7°  C. 

189-91° 

310°  dec. 


em.  need. /al. 
tablets/al 
long  need./al. 
flat  leaf./w... 
silky  need./al. 
thin  need./w. 


258.97°  C. 
197.5-9.5° 
210-20°° 
17^-80°  de. 


colorless 

needles  

small  prisms, 
monocl.  pris. 
wh.— >yel. 
orthorhomb. 


243.5° 
165-6°  dec 


221°  C. 

324-5° 

345°  C. 

395-9.5° 

350° 

350° 

385° 


fine  yel.  need, 
crystalline.. . 
monoclinic. . . 

greenish 

thick  pris./w. 
prisms 


305-8° 

160-1° 

250°  dec. 

dec. 

sub. 

212° 

235°   119°12 


leaflets 

thin  needles. . 
tab./al.,  pr/e. 
monocl. pr/al. 
rhomb,  prisms 
rhomb,  pris. 
leaflets/w.. . . 
silky  need, 
/dil.  al. 
rhomb,  leaf. . 

leaflets 

trimet.  prisms 


thick  liquid. . 
fine  leaflets 


268.5- 

70. 5°749 
269-700749 
274-5° 


oil 

glit.  leaf./w.. 


— 

*  Very  soluble  CSa  and  benzene. 


by  Google 
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Ham*. 


1  Phenyl-quinoline  (a)  . . 

2  "  (o.)  .  .  . 

3  salicylate,  salol 

4  semicarbazid  (1) 

5  "  (4) 

6  sulphide 

7  sulphone 

8  thiourea 

9  toluene  (o.) 

10  "        (m.) 

11  "        (P.) 

12  o-tolyl  ketone 

13  m-tolyl  ketone 

14  p-tolyl  ketone 

15  urea 

16  Phenylene-diacetic  ac.(o) 

17  "         (m.) 

18  "  (p.) 

19  -diamine  (o.) 

20  "  (m.) 

21  "  (p.) 

22  "  (3)sulphonicac.(o.) 

23  Phloroglucin 

24  triethyl  ether 

25  trimethyl  ether 

26  trioxime 

27  Phoron 

28  Phosphenyl  chloride 

29  Phospho-benzene 

30Phthalic  acid 

31  aldehyde 

32  anhydride 

33Phthalid 

34  Phthalimide 

35  Phthalyl  chloride  (o.) 

36  "  "        (m.).. 

37  "                "        (p.)--. 
38Picoline  (a)  (K.) 

39  "         (?) 

40  "  (7) 

41  Picolinic  acid  (2) 


Formula. 


CGH5.C9H6N 

C6H5.C9H6N 

OH.C6H4.C02.C6H6.... 
C6H5.NH.NH.CONH2  . 
NH2.NH.CO.NHC6H6  . 

«W£ 

(CeH^O, 

NH2.CS.NHC6H5 

C6H5.C6H4.CH3 

C6H5.C6H4.CH3 

C6H5.CflH4.CH3 

C9H5.CO.CeH4.CH3.... 
C„H5.CO.CeH4.CH,.... 
C6H8.CO.C,H4.CH,. . . . 

C6H5NH.CO.NH2 

C6H4(CH2C02H)2 

C6H4(CH2C02H)2 

C6H4(CH2C02H)2. .  4 . . . 

C„H4(NH2)2 

C6H4(NH2)2 

C6H4(NH2)2 

(NH2)2C6H^O,H+liHaO 
l:2:3C6H3(OH)3+2H20 

1:  2:  3C6H8(OC2H5)3 

1:  2:  3C6H3(OCH3)3 

C6H.(NOH)3 

[(CH3)2C:CH.]2>CO.... 
CfiJPd, 

^6^8^   :   PC6H5 

o.C6H4(C02H)2 

o.C6H4(CHO)2 

C6H4<(CO)2>0 

C6H4.CH2.O.CO- 

o.C6H4<(CO)2>NH.... 

C6H4C202.Cl2 

C6H4C202.C12 

CqH4C202.C12 

CH3.C5H4N 

CH3.C5H4N 

CH3.C5H4N 

C6H4N.C02H 


Molecu- 
lar 
Weight. 


205. 
205. 
214. 
151. 
151. 
186. 
218. 
152. 
168. 
168. 
168. 
196. 
196. 
196 
136 
194 
194 
194 
108 
108 
108 
205 
162 
210 
168 
171 
138 
178. 
216. 
166. 
134 
148. 
134. 
147. 
202. 
202. 
202. 

93. 

93. 

93, 
123. 


Specific 
Gravity. 

Water  — i. 

Air-i(A). 


1.2614V 


1.118518 


1.031° 
1.01527 


1.08817 


1.1389:6 


0.8850V 
1.31920 


1.585-1.593 
1.5274 


1.421411 


0.94258 

0.9613V 

0.9571V 


Digitized  by  VjOQQLC 
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Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.  =  Cor- 
rected. 


Boiling 
PointT3*!. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


s.  soluble 


v.  v.  s.  sol. 
s.  soluble 
s.  sol.  hot. 
insol.oobz. 
s.  sol.  hot 
0.2428 


soluble 
v.  soluble 
v.  sol.  hot 
v.  soluble 

soluble 
soluble 
s.  soluble 

6625 


v.  soluble 
v.  soluble 
v.  soluble 


86° 


insoluble 
oo ;  oo  CS2 
sol -sol. bz, 


42-2.5° 

172° 

122° 

thick -40° 

128-9° 

152° 


363° 

283°187 

172-3°ia 


296o7e0  C. 
376.4°™ 


long  need. 

thick  oil 

rhomb  tab  . 
leaf  ./dil.  al. . . 
rhomb,  lf./w. 


.  .[chlo 
oo    bz.   and 
v.  sol.  bz. 
s.  sol.  hot 
s.  soluble 
soluble 
v.  s.  sol. 
s.  soluble 
soluble 
mod.  sol. 
1.0410 
1.1 

insoluble 
v.  sol.  bz. 
v.  s.  sol.  * 


-2-3° 

<-18° 


dec. 

insoluble 
0.54" 
1.4  hot 

sol.  hot 
v.  s.  sol. 
insol.  bz. 


oo 

mod.  sol. 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  s.  sol. 
v.  soluble 
v.  v.  sol. 
v.  soluble 
v.  s.  sol. 
soluble 
ooC6H6 
insoluble 
11.818abs. 
soluble 
soluble 
v.  Soluble 
insol.  lig. 


oo 

00 


v.  soluble 


oo 

v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  s.  sol. 
v.  soluble 
v.  v.  sol. 
v.  soluble 
sol.  chlo. 
soluble 
ooCSa 
insoluble 
0.6816 
soluble 
<1° 


* 

147° 
150° 
170° 
244° 
102-3° 
63° 
140° 


258-60° 
272-7° 
263-7° 
315-6°  C. 
314r-6°74B  C 
326°  C. 


moncl.pris  bz. 
trimet./aJ 


dist.  dec. 

dist. 

256-8° 

282-4° 

267° 


oo 


v.  soluble 


217-9° 
43° 
52° 
exp.  155° 

28° 


s.  soluble 


v.  v.  s.  sol. 


sub.  dec. 
175°2* 
255.5°  C. 


198.5° 
224.6°  C. 


149-50° 

195°  abt. 

56-6.5° 

128° 

73° 

233.5°  C. 

0° 

41° 

77-8° 


dec.  196° 


137° 


hex.  or  moncl. 
moncl.  need. . 
fine  needles. . 
needles/w. . . . 
fiat  needles .  . 
quad.tab./ch. 

rhombic 

monoclin./w. 
rhomb,  tab.. . 
rhomb,  tab.  . 
(vol.  with  st) 
prisms/al. . . . 
cryst.  powd. . 
pale  yel.  cryst 


pale  yel.  pow. 
rhombic 


284.5°  C. 

290° 

sub. 

281.5°  C. 

276° 

259° 

128-30° 

143.  ^"C. 

142.5-4.5C 

sub. 


rhomb,  pris. . 

needles/w 

hexag.pris./et 

oil 

cryst.  mass. . 

needles  

colorless 


fine  needles. . 


♦The  hexagonal  crystals  melt  at  55°,  while  the  monoclinic  crystals  melt  at  60°. 
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Ilame. 


Formula. 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water  — i. 

Air -i  (A).. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Picramide 

Picramic  acid  (4:6:2) 

Picric  acid  1:2:4:6 

Picryl  chloride  (K.)    •  •  • 

Pimelic  acid  (n.) 

Pinacoline 

Pinacone 

Pinacolyl  alcohol 

Pinene 

Pinol 

Piperidine 

Piperonal 

Piperonyl  alcohol 

Polyglycolid 

Populin 

Prehnitene 

Prehnitic  acid  ...1:2:3: 

Propane 

Propargyl  acetate 

alcohol 

Propiolic  acid 

Propion  amide 

Propionic  acid 

"    (K.) 

aldehyde 

anhydride 

Propyl  acetate  (n.) 

-acetylene 

alcohol 


amine. .  - 

-benzene 

benzoate 

-benzoic  acid  (o.).  . . 

"     (p.)... 

bromide 

butyl  ether 

butyrate 

carbamate  (K.) .  . 
chlorcarbonate  (K.). 

chloride 

(sec.) 


NH2C6H2(N02)3 

OH.C6H2(N02)2NH2 

OH.C6H2(N02)8 

(N03)3C6H2.CI 

C02H.(CH2)fiC02H 

CH8.CO.C(CH3), 

[(CH3)2C(OH).]2 

(CH^C.CHCOHJ.CH,... 

^10^16 

Ci0H16O 

CH2<(CH2.CH2)2>NH.. 
CH2<02>C6H3.CHO.... 
CH2<02>C6H3.CH2OH 

(CO.CH2.0)* 

C20H22O8+2H2O 

l:2:3:4CtH1.(CHa)4.... 
CflH2(C02H)4+2H20.... 

CH3.CH2.CH3 

CH3.C02.C3H8 

ch:c.ch2oh 

CHC.C02H 

C2Hs.CONH2 

CH3.CH2C02H 

CH,.CHsCOfH 

CH3.CH2CHO 

(CH3CH2.CO)20 

CH3C02.C3H7 

C3H7,C:  CH 

CH3.CH2.CH2OH 

CH3.CH2.CH2NH2 

CH3(CH2)2.C6H5 

C6H5.C02(CH2)2CH3 

CH3(CH2)2.C6H4.C02H . .  . 
CH3(CH2)2.C0H4.C02H... 

CH3.CH2.CH2Br 

C3H7.O.C4H9 

C3H7C02.C8H7 

NH2.C02.C3H7 

C1.C02.C3H7 

GH3.CH2.GH2C1 

CH3.CHC1.CH3 


228.19 

199.16 

229.15 

247.59 

160.00 

100.10 

118.12 

102.12 

136.13 

152.13 

85.13 

150.05 

152.06 

58.02 

426.22 

134.11 

290.12 

44.07 

98.05 

56.03 

70.02 

73.10 

74.05 

74.05 

58.05 

130.08 

102.05 

68.08 

60.06 

59.11 

120.10 

164.10 

164.10 

164.10 

123.02 

116.13 

130.12 

103.11 

122.50 

78.51 

78.51 


1.76719 


0.8209* 

0.967218 

0.8347° 

0.864720 

0.942020 

0.8606V 


0.51516 
1.005V 
0.972Y 


0.9565V 

0.9937'° 

0.991M 

0.8066V 

1.03361 

0.8908V 


0.80358V 
0.718620 
0.8680V 
1 ,0274V 


1.364018 
0.7773° 
0.878916 


1.083H 
0.8915,R 
0.858820 
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K* 

Solubility  in  ioo  c.c. 

Melting 
Point,°C. 
C.  ■-  Cor- 
rected. 

Boiling 
PointT^C. 
C.  —  Cor- 
rected. 

Crystalline 

Form 
End  Color. 

Water  (w.). 

Alcohol  (eL). 

Ether  (et.). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

•  36 

37 

38 

39 

40 

41 

insoluble 

0.i4" 

1.0320 

insoluble 

520 

2.3616 

s.  soluble 

insoluble 
mod.  sol. 
10 

soluble 
v.  soluble 

sol.  acet. 
s.  soluble 
5.416  wet 
soluble 
v.  soluble 
soluble 

188° 

168-9° 

122.5° 

81-2° 

105° 

yel.  mon.  tab. 
moncl.  prisms 
yel.  leaf./w... 
yel.  prisms. . . 
rhombic/w.. . 

exp. 

272°ioo 

106°  C. 

172-3° 

120-1° 

156°,  50°18 

184° 

106.2o76» 

263° 

dec. 

dist.  in  vac. 

v.  soluble 
soluble 
oo  abs. 
soluble 
soluble 

oo78 

oo 

35-8° 
5.45° 

small  needles 

silky  needles. 

v.  s.  sol. 

oo,  oo  chlo. 

00 

0.2 

s.  soluble 

insoluble 

0.418;  42100 

-17° 

37° 

51° 

223° 

180° 

-4° 

238°  dec. 

<-195° 

00 

oo 

long  glit.  crys 
long  crystals. 

powder 

v.  fine  needles 

mod.  sol. 

soluble 

204° 

— »anhyd. 

-44.5° 

124-5° 

114-5° 

144°  dec. 

213° 

140.7°  C. 

140-1° 

48.8°  C. 

168.6° 

101.6° 

48-9° 

97.4°  C. 

49° 

158.2°7M 

230.7°  C. 

272°"° 

v.  soluble 
6.5  c.c.18 

soluble 
926  c.c.17 
soluble 

00 

soluble 
soluble 

00 

oo 

00 

large  irreg.  pr. 

790  c.c.17 

soluble 

oo 

soluble 

soluble 

oo 

oo 

00 

soluble 
soluble 

+H20-17° 
6° 
79° 
-22°  C. 

long  crystals, 
rhomb./chlo . 

oo 
oo 
2020 

1.6 

colorless 

oo 

00 

soluble 

oo 

-92.5° 

00 

soluble 
insoluble 

00 

-127° 

soluble 

soluble 

soluble 
s.  sol.  hot 

v.  soluble 
v.  soluble 

oo 

v.  soluble 
v.  soluble 

58° 
140° 

leaf  ./ail.  al. . . 
leaflets/w 

71.5°  C. 

117.1° 

142.7° 

198-200° 

112-6° 

46.5° 

36.5° 

00 

v.  soluble 

00 

00 
00 

v.  soluble 
v.  s.  sol.  dec 

59-60° 

flat  pris 

colorless 

DTyttTzsti  by  vj  ( 

DOglC 
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Name. 


1  Propyl  cyanide 

2  ether 

3  fluoride 

4  formate 

5  glycollate 

6  hexamethylene 

7  hexyl  ketone 

8  iodide 

9  "  (K.) 

10  isobutyi  ketone 

11  isovaleriate  (K.) 

12  mercaptan 

13  mustard  oil 

14  nitrate 

15  nitrite 

16  phenol  (m.) 

17  phenyl  ketone 

18  propionate. 

19  pyridine  (a) 

20  sulphide 

21  Propylene 

22  bromide 

23  chloride 

24  iodide 

25  oxide 

26  Propylidene-acetic  ac. . 

27  Proto  catechuic  acid.  .3,4, 

28  aldehyde 

29  Pseudo-cumene 

30  "  "    (K.) 

31  Pseudo-cumenol 

32  phenanthroline 

33Purpurin  1:2:4 

34  Pyrazine 

35  Pyrazole 

36  Pyrazoline 

37  Pyrene 

38Pyridazine 

39  Pyridine 

40  "      (K.) 


Formula. 


CH3.CH2.CH2CN. 
(CH3.CH2CH2)20 
CH3.CH2.CH2F.  . 

HC02.C3H7 

C5H10Os 

C3H7.C6Hn 

C3H7.C0.C6H1S.  .  . 


CH3.CH2.CH,! 

C3H7.CO.CH2.CH(CH3)2. . 
(CH3)2CH.CH2.C03.C3H7 . 

CH^CH^CH^H 

C3H,.NCS 

C-ft.NC^ 

C3H7.N02 

C3H7.C0H4OH 

C3H7.CO.CflH5 

C2H8.C02.C3H7... 

C3H7.C6H4N 

(CH3.CH2.CH2)2S 

CH3.CH:  CH2 

CH3.CHBr.CH2Br 

CH3.CHa.CH2Cl 

CH2I.CH2.CH2I 

CH3(CH.CH2)0 

CH3CH2CH:CH.C02H... 
(OH)2C6H3.C02H  +  H20  . 

3,4(OH)2C6H3.CHO 

1:2:4^(0^3 

2:40^,(0^, 

2:4:5(CH3)3C6H2.OH... 

C12H8N2  +  4H20 

(OH)3C6H<(CO)2>C6H4 
N<(CH.CH.)2>N 

NH.N.CH.CH.CH-... 
N:CH 
iNn<CH2.CH2> 

C16H,0 

N2<(CH.CH)2> 

CH<(CH.CH)2>N 

CH<(CH.CH)2>N 


Molecu 

lar 
Weight. 


102 

62 

88 

118 

126 

156 

170 

170 

128 

144 

76 

101 

105 

89 

136 

148 

116 

121 

118 

42 

201 

112 

295 

58 

100 

172 

138 

120 

120 

136 

252 

256 

80 

64 


.10 
12 
.06 
.06 
08 
15 
.16 
.03 
.03 
.13 
.13 
.13 
.15 
.10 
.10 
.10 
.10 
.10 
.13 
.18 
.05 
.97 
.95 
.99 
.05 
06 
07 
05 
10 
10 
10 
21 
06 
11 
11 


66.13 


202. 
80 
79 
79. 


Specific 
Gravity. 

Water  — 1. 

Air-i(A). 


0.796" 
0.7465*' 


0.9095V 

1.0621* 

0.7671V 

0.824V 

1.747218 

1.742H 

0.813V 

0.86211 


0.9909° 
1.0631" 
0.93521 


1.009° 

0.8885" 

<1. 

0.814" 

1.498 

1.930718 

1.1656" 

2.561428 

0.859° 

0.9921 

1.54154 


0.8810** 
0.8745M 


1.1108H 
0.9779V 
0.976M 
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i 

Solubility  in  zoo  c.c. 

Melting 
Point,  °C. 
C. «  Cor- 
rected. 

Boiling 
Point,  *C. 
C.=  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
38 
39 
40 

118.5° 

91-1.2° 

2° 

81° 

170.5°  C. 

147.5-9.5° 

206-7° 

102.2°  C. 

101.5-2.5° 

155O750 

153-6° 

67-8° 

153° 

110.5° 

57° 

228° 

218° 

122.4°  C. 

165-8° 

141.5-2.5772 

-48.2°74i 

141.6°  C. 

96.8°  C. 

227°  dec. 

35° 

200-1°  C. 

soluble 

00 

00 

s.  soluble 

oo 

oo 

<-75° 

-9° 
-98.8° 

0.10730 

00 
00 

oo 
oo 

turns  brown. 

insoluble 
v.  s.  sol. 

00 

00 

colorless 

soluble 
soluble 
soluble 
soluble 

00 

soluble 
soluble 

v.  v.  s.  sol. 
s.  soluble 

crystalline.. . 

21° 

00 

insoluble 
44.6  c.c. 
0.24520 
0.27220 

soluble 
1250  c.c. 
soluble 

soluble 

<-180° 

33 

6.2720 

1.9" 

5.0 

00 

00 

soluble 
mod.  sol. 
v.  soluble 

9.5-10.5° 
199°  dec. 
153-4° 

v.  soluble 
v.  soluble 

moncl.  need.. 

dec. 

169.8°  C. 

168-70° 

234-5° 

dist. 

dec. 

118O760 

186-8° 

144° 

far  >  360° 
208°780  C. 
115.2°mC. 
113.5-4.5° 

flat  cryst./w. 

soluble 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 

00 

1.37 

v.  soluble 

00 

v.  soluble 
s.  soluble 
soluble  * 
v.  soluble 
v.  soluble 

colorless 

v.  v.  s.  sol 
mod.sol.  hot 
mod.  sol. 

oo 
v.  soluble 

00 

71-2° 

173° 

256° 

47° 

69.5-70° 

fine  needles  w. 
thin  need./.  . 
red  need./al. 
tb./et.;pris.w. 
long  need./et. 

v.  soluble 
v.  soluble 
soluble 

00 

148-9° 

-8° 

-42° 

monoclinic. . . 

00 

oo 

oo 

colorless 

*  Soluble  CS2,  hot  benzene,  and  toluene* 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Pyridine  purified  (K.)  . 

penta  carbonic  acid. 

sulphonic  acid  (3).  . 

tricarbonic  ac.  (2,  3,  4) 

Pyrocatechin 

Pyrocoll 

Pyrogallol 

trimethyl  ether 

Pyromeconic  acid 

Pyromellitic  ac.  (1, 2,  4,  5) 

Pyromucic  acid 

Pyrone 

Pyroracemic  acid 

Pyrotartaric  acid 

Pyrrol 

Pyrrolidine 

Pyrroline 

Pyrrone 

Pyruvic  acid 

Quercetin 

Quercite  (d.) 


Quercitrine 

Quinaldine 

Quinic  acid 

Quinic  acid 

Quinoline 

"        (K.).... 
Quinolinic  acid . . . 

Quinone 

Racemic  acid 

Raffinose 

Resorcine 

dimethyl  ether . 

Retene 

Rhamnite 

Rhamnose 

Ricinoleic  acid .  . . 
Rosaniline 

"         (P.)  • •  • 
Rosinduline 


Formula* 


Molecu- 
lar 
Weicnt. 


CH<(CH.CH)3>N 

0^(00^)^2  or  3H,0. 

C8H4N.S03H.    .    

C8H2N.(C02R),+  liH20 

o.C6H4(OH)2 

C4H3N<(CO)2>NC4H3.. 

l:2:3CaH3(OH)8 

l:2:3C6H3(OCH3)3 

C3H403 

C6H2(C02H4)4+2H20... 

C.Hp.COfl 

CO<(CH.CH)2>0 

CH3CO.C02H 

CH3CH(C02H)CHaC02H 

<(CH.CH)2>NH 

NH<(CH2.CH2)2> 

NH<(CH2.CH)2> 

CO(C4H3NH)2 

CH,.CO.CO,H 

C16H10O7+2H2O 

CH2<[(.CHOH.)2]2 
>CHOH 

C21H22012+2H20 

py.  2.C9HflN.CH3 

(OH)4C6H7.C02H 


XH.CH.  r    .CH.CH 
<CH.CH>,"2<N.CH    > 


2:  3C5H3N(C02H)2 

CO<(CH.CH)2>CO.... 
(C02H.CH(OH).)2+H20 

C18H32016+5H20 

m.C6H4(OH)2 

m.CflH4(OCH3)2 

CHJCH(bHV]4'.CH2OH  . 
CH8[CH(OH)]4CHO.H20 

C17H32(OH)C02H 

Cmfin^fi 

(NH2C6H4)3COH 

C22H18N3 


78. 

299. 

159. 

238 

110 

186 

126 

168 

112 

290 

112 

96 

88 

132 

67 

71 

69 

164 

88 

338 

164 

698. 
143 
192 
203 
129 
129 
167 
108. 
168 
594 
110 
138 
2& 
166. 
182. 
298 
319 
305 
321 


0 .97218 


Specific 

Gravity. 

Water— x. 

Air -i  (A). 


1.344 


1.46340 
1. 111811 


1.2649" 

1.4105 
0.9669Y 
0.852022 
0.9097  V 


1.28818 
1.5845" 


1.101310 
1.637 


1.094720 
1.093H 


1.307-1318 

1.697 

1.465 

1.27171* 

1.0617H 

1.13 


1.4708V 
0.94511 


Digitized  by  LjOOQIC 


ORGANIC  COMPOUNDS 


317 


Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting. 

Point,°C. 

C.=  Cor- 
rected. 


Boiling 
PointT5*:. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


oo 

v.  v.  sol. 

v.  soluble 

1.216 

v.  soluble 

insoluble 
4413 


soluble 
14. 218 
2.7°  ;25100 
v.  v.  s.  sol. 

00 
66. 7" 
insoluble 

00 
v.  v.  sol. 

V.  V.  8.  SOl. 

00 

0.35 

U20 

0.0420 


00 

V.  8.  SOl. 

mod.  sol., 
v.  soluble 
v.  s.  sol. 
100» 

v.  soluble 
soluble 
v.  soluble 
v.  soluble 
soluble 
00 

v.  soluble 
v.  soluble 


00 

V.  V.  8.  SOl. 

insoluble 
insoluble 
v.  soluble 
v.  s.  sol. 
83.  a21 
v.  soluble 
s.  soluble 


113.5-8.0° 


dec.  220° 


v.  soluble 
v.  soluble 

00 

v.  soluble 

v.  soluble 


249-50° 

104° 

268-9° 

132.5-3.5° 

47° 

117° 

265°  anhy. 

132.6-4.3° 

32.5° 

13.6° 

117-8° 


245° 
sub. 

293°,  105°° 
241°  C. 
sub.  100°+ 


sub.  100° + 
210-5°,97°13 
165°,  65°10 

130-1° 

87.5-8.5° 
90-1° 


colorless 

imperfect  reg. 
need,  or  leaf., 
rhomb,  tab .  . 
monoclinic. . 
moncl.  tab. . . 
thin  leaf  .Ane. 
lg.need/dil.al. 

prisms 

triel.  tab./w. . 
moncl.  prisms 
prisms 


triclin.  prisms 


v.  soluble 

00 


v.  soluble 

00 


v.  s.  sol. 


0.25 


insoluble 


0.80 


160° 
13.6° 

313-1°  dec 
234°  or  225 

168°  dec. 


165°  dec. 
sub.  part. 


408 

V.  8.  SOl. 

6 

s.  soluble 

0.55» 

s.  sol.  hot 

20. 620 

1420 

147. 312** 

V.  8.  SOl. 


v.  soluble 
50 


8.  soluble 
insoluble 
insoluble 


s.  soluble 
24780 

soluble 

soluble 

s.  soluble 

v.  soluble 

2.04 

0.120  90% 

16116 

soluble 

3 

v.  soluble 

s.  soluble 

00 
soluble 
soluble 
v.  soluble 


insoluble 
v.  v.  s.  sol. 
sol.  sol.  CS5 

00 
v.  soluble 
v.  soluble 


161.6°  C. 
280°  dec. 
-19.5° 


v.  soluble 
soluble 
soluble 
v.  s.  sol. 


00 

insoluble 
soluble 
v.  soluble 


231° 

115.7° 

205-6° 

118-9°anhy 

110° 

<-17° 

98.5° 

121° 

92-3° 

16-7° 


188-9° 
198-9° 


246-7° 

dec. 

sub.  part. 

240.4-1.3° 

237-8° 

dec. 

sub.  need 


trimet.  need. 

/et. 
lem.  yel.  nd. . 
moncl.  prisms 

yei.need  .or  If. 


moncl.  prisms 
yellow  prisms 


dec.  130° 
280° 
217°  C. 
390°,  135°° 


250OlB 
dec. 


usually  yel. .  . 
moncl.  prisms 
yel.  m'cl.pris. 

triclinic 

crystalline...  . 
rhomb.tab./w 
vol.withste'm 
leaflets/al  .  . . 
triclin  .pris./a. 
monoclin./w. 
cryst.  mass.  . 
need,  or  tab., 
red.  leaflets.  . 
brown  If  ./et. . 
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5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Rosolic  acid 

Saccharic  acid  (d.) 

Saccharine  (d.) 

Saccharin 

Salicin 

Salicylamide 

Salicylic  acid 

acetate 

phenyl  ether 

aldehyde  (K.) 

anhydride 

Saligenin 

Salol  see  Phenyl  salicylate 

Santonin 

Sar  co lactic  acid 

Sar  cosine 

Skatol 

Sebacic  acid 

Semicarbazid 

Silicobenzoic  acid 

Silicon  tetraphenyl  (K.) 

triethyl  phenyl 

Silver  fulminate 

Sodium  ethyl 

glycerate 

Sorbic  acid 

Sorbinose 

Sorbite  (d.) 

Starch 

Stearic  acid 

aldehyde 

anhydride 

Stearine 

Stearolic  acid 

Stearone 

Stilbene 

Styrene 

Suberic  acid 

Suberone 

Suberyl  alcohol 


C2oH1603 

C4H4(OH)4(C02H)2.. 
(C6H10O5)* 

C6H4<<g>NH.... 

CI3H1302(OH)5 

OH.C8H4.CONH2... 
o.OH.C6H4.C02H... 
C2Hs02C6H4.C02H.  . 
o.C6H5O.C6H4.C02H. 
o.OH.C6H4.CHO. . .  . 

C14H10O5 

OH.C6H4.CH2OH... 


Formula. 


Ci5H1803 

CH3.CH(OH).C02H. 
CH3NH.CH2C02H.. 


Molecu- 
lar 
Weight 


304.13 
210.08 
162.08 

183.14 

286.15 
137.10 
138.05 
180.06 
214.08 
122.05 
240.06 
124.06 


C02H.(CH2)8C02H 

NH2.CO.NH.NH2 

CaH6.Si02H 

Si(C6H5)4 

C6H5Si(C2H5)3 

C.A&NA 

NaC2H8 

NaC3H703 

CH3(Ctt:CH)2C02H.... 

C6H12Oc 

C6H1406-hiH20 

(C6H10O5)xx«46-50?. .. 

CH3(CH2)lflC02H 

CH3(CH2)MCHO 

(CliHMQ)tO 

(C^HasO^aCaHg 

^i7H3iC02H 

(C^H^CO 

C6H8.CH:  CH.C6H6 

CgHgCH  t  CH2 

C02H(CH2)aC02H 

<(CH2.CH2CH2)2>CO.  . 
<(CH2.CH2.CH2)2CHOH 


246. 14 
90.05 
89.10 
131.11 
202.15 
75.16 
138.45 
336.56 
192.56 
299.94 
52.09 
114.11 
112.06 
180.10 
191.12 
162.08 
284.30 
268.30 
550.56 
890.88 
280.26 
506.56 
180.10 
104.06 
174.12 
112.10 
114.12 


Specific 
Gravity. 

Water  =  i. 

Air-i(A). 


1.426-1.434 


1.165H 
1.1613" 


1.1866 


0.9042° 


1.65418 


1.499-1.513 
0.8428V 


0.8621V 


0.7979V 
0.9707119 
0.9121V 


0.9685° 
0.959518 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.  —  Cor- 
rected. 


Boiling 
Point/3*!. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


v.  s.  sol. 
v.  soluble 
1318 

0.4305" 

3.3418;  85M 
s.  soluble 
0.220628 
v.  s.  sol. 
v.  v.  s.  sol. 
s.  soluble 
insoluble 
6.7" 


v.  sol.  hot 
v.  soluble 


mod.  sol. 
s.  soluble 


abt.  270° 


dec. 


red  leaflets  . . 


3.12/90% 
soluble 


insoluble 


49. 6318 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 


50. 4718 
v.  soluble 
v.  soluble 

oo 

v.  soluble 

v.  soluble 


160-1° 

220°dec. 

201° 

139.9°  C. 

159.05°  C. 

132° 

113° 

-20° 

200-20° 


volatile 

sub. 

230-40° 
270°  dec. 
sub.  75-6°° 
dec.  >  140° 
355°  dec. 
196.700700 
dec. 
sub.  100°+ 


large  rhb.pris. 

Imonocl. 
/acetone 
rhomb.lf.orpr. 

leaflets 

fine  need./w. . 
fine  need./w. 
leaf./dil.  al.  . 
bright  yellow 
yel.  amor, 
rhomb,  tab.. . 


0.0217 
oo 
v.  soluble 
s.  soluble 
0.02*  0.4W 
v.  soluble 
insoluble 
insoluble 
insoluble 
0.07518 


2.0" 

oo 

s.  soluble 
soluble 
v.  soluble 
soluble 
sol.  KOH 
v.  s.  sol. 


1.317 


169-70° 


sub.  dec. 


oo 


v.  sol.  NH, 


sol.  lig. 
v.  soluble 
v.  sol.  chlo. 
v.  soluble 
v.  s.  sol. 
soluble 
insol.HN08 


210-5° 

95° 

133-3.5° 

96° 

92° 

230-1° 


265-6°™ 
294. 5°100 


trimet.t.orpr. 

syrup 

rhombic 

glit.  leaf  ./lig. 
feath'y  cryst. 
pris./abs.  al.. 

glassy/et 

fine  leaflets . . 


230° 


exp. 


small  need. 


decom. 

v.  s.  sol. 

200 

soluble 

insoluble 

insoluble 


soluble 
v.  soluble 
s.  soluble 
v.  8.  sol. 
insoluble 
0.113995% 


v.  soluble 


insoluble 
soluble 


insoluble 
insoluble 


insoluble 
0.08°-0.16" 
s.  soluble 


v.  s.  sol. 
s.  soluble 
s.  sol.  hot 
0.8817abs. 

oo 
soluble 
v.  soluble 


soluble 
v.  soluble 
s.  sol.  hot 
7.8814 
oo 
0.809 
soluble 


134.5° 

164° 

110-1° 

no  m.p. 

69.32° 

63.5° 

71-7° 

71-1.5° 

48° 

87.8° 

124r-5° 


228°  dec. 


291°100 
212-3°" 


white  powd. . 
needles/w . . . 

rhombic 

crystalline . .  . 
amorphous  .  . 

leaflets 

scales/ether. . 


260° 


140° 


306-7° 
1460789  C. 
300°;  152°° 
178.5-9.5°C 
184-5°  C, 


crystalline..  . 
long  pris./al. . 

leaflets 

monoclinic... 


need,  or  tab. 
oil 


*  Sol.  2  in  amylacet,  5  in  ethylacetate,  s.  sol.  bz,  v.  sol.  HN03. 
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Name. 


Formula. 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water  — x. 

Air-i(A). 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Succinamide 

Succinic  acid 

anhydride 

Succinimide 

Succinyl  chloride .... 

Sugar  (cane) 

Sulphamine  benzoic  ac.  (o. ) 
"      "  (m.) 


(P) 


Sulpnanilic  acid  (p  ) . 

Sulphoacetic  acid 

Sulphobenzid  (K  ) 

Sulphobenzoic  acid  (o  )  . . 
"      (m.).  . 

"      (P)    • 

Sulphocyanic  acid 

Sulphonal 

Sylvestrene  (d.) 

Talomucic  acid  (d.  or  1.) 

Tannin 

Tartaric  acid  (i.) 

"     (d.) 

"     (1.) 

amide  (d.) 

Tartronic  acid 

Taurine 

Taurocholic  acidv. 

Teraconic  acid 


Teracrylic  acid 

Terebic  acid 

Terephthalic  acid  (p.) .  . 

aldehyde  (p.) 

nitrile  (p.) 

Terpenol 

Terpentine  (pinene) .... 

Terpinene 

Terpineol 

Terpinolene 

Tetrabrom-benzene  (s.).. 
"        (as.) 


NH2CO.(CH2)2.CONH2 . . 

CO^  (CH2)2CO.>H 

<(CH2.CO)2>0 

<(CH2.CO)2>NH  +  H20. 
aCO(CH2)2COCl 


NH2S02.C6H4.C02H 

NH2S02.C6H4.C02H 

NH2S02.CaH4.C02H 

NH2.C6H4.S08H  +  H20... 
S03H.CH2.C02H  +  H20.  . 

(CJHJJSQi 

C02H.C6H4.S03H+3H20 
CO3H.CeH4.SO3H  +  2H20 
C02H.C8H4.S08H +3H20 

CNSH 

(CH^ASOAH,), 

Ci0H16 

C02H[CH(OH)]4C02H .. 

C14H10O9 

[.CH(OH).C02H]2  +  H20 
C02H.[CH(OH)]2C02H 
C02H  [CH(OH)]2C02H 
[.CH(OH).CONH2J2.  .. 
OHCH(C02H)2+iH20 
NH2.CH2.CH2.S03H. .  . . 

C^H^NSO.+H.O 

(CH3)2C:C(C02H). 

CH^CO^. 
CaHTCH:CH.CH2C02H. 

^VH1004 

C6H4(C02H)2 

CfiH4(CHO)2 

C6H4(CN)2 

C1nH,80 


CioHw 

CI0H18O 

CioH,e 

l:2:4:5C6H2Br4. 
l:3:4:5C6H2Br4. 


116.14 
118.05 
100. 03 
117.10 
15493 
342.18 
201.16 
201.16 
201.16 
191.17 
158.11 
218.14 
256.16 
220.14 
256.16 
59.11 
228.25 
136.12 
210.08 
322.08 
168.07 
150.05 
150.05 
148.14 
120.03 
125.16 
533.48 
158.08 

128.10 
158.08 
166.05 
134.05 
128.11 
154.15 
136.13 
136.13 
154.15 
136.13 
393.87 
393.87 


1  552 
1.1036V 


1.412318 
158820 


0.851010 


1.666 
1.7598  V 
1  764 


0.8155V 


0.858720 
0.864720 
0  935720 


3.02720 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


0.4515 
5.820;28.1e 
insoluble 
v.  soluble 


198. 612 

v.  soluble 

v.  s.  sol. 

v.  v.  s.  sol. 

1.10820 

soluble 

insoluble 

50 

deliq. 

v.  soluble 

oo° 

2i5.  5  7100 


Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


v.  soluble 

20 

12518 

139 

136.6 


v.  soluble 
6.51* 
v.  soluble 
v.  soluble 


8.  soluble 

0.0016 

1.5100 


v.  s.  sol. 


insoluble 


0.4 

v.  soluble 
v.  soluble 
v.  soluble 
v.  s.  sol. 
v.  soluble 
s.  soluble 
v.  soluble 


soluble 
v.  soluble 
50/abs.78 


v.  sol.  hot 
167 


insoluble 
9.99'8 
soluble 
mod.  sol. 


v.  s.  sol. 
insol.  abs. 
s.  soluble 
insoluble 
v.  soluble 
v.  soluble 
v.  soluble 
0.7516 


60" 

v.  soluble 

soluble 

v.  soluble 

insoluble 

v.  soluble 

v.  soluble 


soluble 
v.  v.  s.  sol. 
v.  soluble 
s.  soluble 


00  abs. 


v.  soluble 


v.  v.  s.  sol. 


insoluble 
1.1915 
v.  s.  sol. 


v.  soluble 
s.  soluble 


242-3° 

185° 

119.6° 

125-6° 

16-7° 

189.2°  C. 

165-7° 

238°  C. 

dec.  280° 

chars.280°-f 

84-6° 

123-4° 

130°  anhy. 

141°  anhy. 

259-60° 

5° 

125-6° 


sol.  acetone 
v.  s.  sol. 


0.4 
insoluble 


s.  soluble 

insoluble 

soluble 

v.  soluble 


soluble 
insoluble 
v.  s.  sol. 
s.  sol.  hot 


00 


v.  soluble 


v.  soluble 


Melting 
Point,  °C. 
C.  =  Cor- 
rected. 


Boiling 
Point,  ^C. 
C.  =  Cor- 
rected. 


235° 
261° 
287-8° 
190-2°  C. 


158°  dec. 
dec.  210° 
140°  anh. 
16S-70° 
170° 


185-7°  dry. 
88° 


164°  dec. 

<-18° 

174° 

no  m.p. 

116° 

222° 

6^-70° 


35° 


174-5° 
98.5° 


Crystalline 

Form 
and  Color. 


needles 

monoclinic. . 
trimetric/al. 
octah./acet . 


300°  dec. 
176-7° 


sub.  110°+ 
dec. 


■>anhyd. 

226-8°  C. 
dec. 
sub. 
245-8° 


volatile 
156°;  50°'8 
179-82° 
218° 
183-5°  C. 


329° 


monoclinic. . 
rhombohed . . 

scales 

flat  pris  /w. . 
rhomb,  tab. . . 
pris.  tab./w. . 

tablets 

large  trimet.. 


needles. 


thick  prisms . 
. . .  [acetone 
v.  sm.  leaf, 
amorph.  pow. 
rectang.  tab. 
monoclinic  . . 
monoclinic  . . 

rhombic 

prisms/et  . .  . 
tetrag.  need. . 
deliq.  needles 
triclinic 


mono  /al  . . . 
needles  .  ... 
fine  need  /w. 


thick  pris./et. 
oil 


ftransp.crys 
\    /et....... 

monocl.  pris . 
fine  needles. . 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


Name. 


Picramide 

Picramic  acid  (4:6:2)  . 
Picric  acid  1:2:4:6.. . 
Picryl  chloride  (K.).    • 

Pimelic  acid  (n.) 

Pinacoline 

Pinacone 

Pinacolyl  alcohol 

Pinene 

Pinol 

Piperidine 

Piperonal 

Pipcronyl  alcohol 

Polyglycolid 

Populin 

Prehnitene 

Prehnitic  acid  ...1:2:3:4 

Propane 

Propargyl  acetate 

alcohol 

Propiolic  acid 

Propion  amide 

Propionic  acid 

"    (K.).... 

aldehyde 

anhydride 

Propyl  acetate  (n.). .  .  • 

-acetylene 

alcohol 


amine. 

-benzene 

benzoate 

-benzoic  acid  (o.) 

".     "  (p) 

bromide 

butyl  ether 

butyrate 

carbamate  (K.) 

chlorcarbonate  (K.). . . 

chloride 

(sec.) 


Formula. 


NH2C6H2(N02)3 

OH.CaH2(N02)2NH2 

OH.C6H2(NO,)3 

(NO^CA.Cl 

C02H.(CH2)6C02H 

CH,.CO.C(CH3)8 

[(CH3)2C(OH).]2 

(CH3)3C.CH(OH).CH8... 

C10H16 

C10H16O 

CH2<(CH2.CH2)2>NH.. 
CH2<02>C6H3.CHO.... 
CH2<02>C6H3.CH2OH 

(CO.CH2.0)x 

CJ0HMp8+2HaO 

1:2:3:4C8H2.(CH3)4.... 
C,H2(C02H)4+2H20.... 

CH3.CH2.CH3 

CH3.C02.C3H3 

CH!C.CH2OH 

CH;C.C02H 

C2H5.CONH2 

CH^CH^O^ 

CH^Cr^CCgH 

CH3.CH2CHO 

(CH3CH2.CO)aO 

CH3C02.C3H7 

C3H7.Ci  CH 

CH3.CH2.CH2OH 

CH3.CH2.CH2NH2 

CH3(CH2)2.C6H5 

C6H5.CX)2(CH2)2CH3 

CH3(CH2)2.C6H4.C02H... 
CH3(CH2)2.C0H4.CO2H . . . 

CH3.CH2.CH2Br 

C3H7.O.C4Hw 

C3H7C02.C8H7 

NH2.C02.C3H7 

C1.C02.C3H7 

CH3.Cri2.Cri2^  •  •••••••• 

CH3.CHC1.CH3 


Mo  1  ecu 

lar 
Weight. 


228 

199 

229 

247 

160 

100 

118 

102 

136 

152 

85 

150 

152 

58 

426 

134 

290 

44 

98 

56 

70 

73 

74 

74 

58 

130 

102 

68, 

60 

59, 

120, 

164, 

164, 

164, 

123. 

116. 

130. 

103. 

122. 

78. 

78. 


Specific 
Gravity. 

Water  *  x. 

Air  - 1  (A).. 


1.76719 


0.8209* 

0.967218 

0.8347° 

0.864720 

0.942020 

0.8606V 


0.515,fl 
1.005V 
0.972V 

0.9565V 

0.9937'° 

0.991M 

0.8066V 

1.03368 

0.8908V 


0.80358V 
0.7186*° 
0.8680V 
1 .0274V 


1.364018 
0.7773° 
0.878915 


1.08311 
0.891518 
0.8588'° 
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1 

Solubility  in  zoo  c.c. 

MeltiaK 
PoinV^C. 
C.=  Cor- 
rected. 

Boiling 
Point"5!!. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
•  36 
37 
38 
39 
40 
41 

insoluble 

0.i4" 

1.0320 

insoluble 

5*° 

2.3615 

s.  soluble 

insoluble 
mod.  sol. 
10 

soluble 
v.  soluble 

sol.  acet. 
s.  soluble 
5.418  wet 
soluble 
v.  soluble 
soluble 

188° 

168-9° 

122.5° 

81-2° 

105° 

yel.  mon.  tab. 
moncl.  prisms 
yel.  leaf./w... 
yel.  prisms. . . 
rhombic/w. . . 

exp. 

272°100 

106°  C. 

172-3° 

120-1° 

156°,  50°'8 

184° 

106. 2°788 

263° 

dec. 

dist.  in  vac. 

v.  soluble 
soluble 
00  abs. 
soluble 
soluble 

00 78 

00 

35-8° 
5.45° 

small  needles 

silky  needles. 

v.  s.  sol. 

00,  oc  chlo. 

oo 

0.2 

s.  soluble 

insoluble 
O.415.  42100 

-17° 

37° 

51° 

223° 

180° 

-4° 

238°  dec. 

<-195° 

00 
00 

long  glit.  crys 
long  crystals. 

powder 

v.  fine  needles 

mod.  sol. 

soluble 

204° 

— >anhyd. 

-44.5° 

124-5° 

114-5° 

144°  dec. 

213° 

140.7°  C. 

140-1° 

48.8°  C. 

168.6° 

101.6° 

48-9° 

97.4°  C. 

49° 

158. 2°7" 

230.7°  C. 

272°739 

v.  soluble 
6.5  c.c.18 

soluble 
926  c.c.17 
soluble 

00 
soluble 
soluble 

00 
00 
00 

large  irreg.  pr. 

790  c.c.17 
soluble 

00 
soluble  - 
soluble 

00 
00 
00 

soluble 
soluble 

+H20,-17° 
6° 
79° 
-22°  C. 

long  crystals, 
rhomb./chlo . 

00 
00 
20'° 

1.6 

colorless 

00 

00 
soluble 

00 

-92.5° 

00 
soluble 
insoluble 

00 

-127° 

soluble 

soluble 

soluble 
8.  sol.  hot 

v.  soluble 
v.  soluble 

00 

v.  soluble 
v.  soluble 

58° 
140° 

leaf./dil.al... 
leaflets/w. . . . 

71.5°  C. 

117.1° 

142.7° 

198-200° 

112-6° 

46.5° 

36.5° 

00 
v.  soluble 

00 

00 
soluble 

00 

v.  soluble 
v.  s.  sol.  dec 

59-60° 

flat  pris 

colorless 

j_    — 

Digitized  cy  Vj( 
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Name. 


1  Propyl  cyanide 

2  ether 

3  fluoride 

4  formate 

5  glycollate 

6  hexamethylene 

7  hexyl  ketone 

8  iodide 

9  "  (K.) 

10  isobutyl  ketone 

11  iso Valeria te  (K.)  .  .  . 

12  mercaptan 

13  mustard  oil 

14  nitrate 

15  nitrite 

16  phenol  (m.) 

17  phenyl  ketone 

18  propionate. 

19  pyridine  (a) 

20  sulphide 

21  Propylene 

22  bromide 

23  chloride 

24  iodide 

25  oxide 

26  Propylidene-acetic  ac. . 

27  Proto  catechuic  acid.  .3,4. 

28  aldehyde 

29  Pseudo-cumene 

30  "  "    (K.) 

31  Pseudo-cumenol 

32  phenanthroline 

33Purpurin  1:2:4 

34  Pyrazine 

35  Pyrazole 

36  Pyrazoline 

37  Pyrene 

38  Pyridazine 

39  Pyridine 

40  "      (K.) 


Formula. 


CH3.CH2.CH2CN 

(CH3.CH2CH2)20 

CH3.CH2.CH2F 

HC02.C3H7 

C5H10O8... 

C3H7.C6Hn 

C3H7.CO.CcH13 

CH3.CH2.CH2I 

CH3.CH2.CH2I 

C3H7.CO.CH2.CH(CH3)2. . 
(CH3)2CH.CH2.C02.C3H7 . 

CH3.CH2.CH2SH 

C3H,.NCS 

C3H7.N03 

C3H7.N02 

C3H7.CflH4OH 

C3H7.CO.C6H5 

C2H8.C02.C3H7 

C3H7.C6H4N 

(CHa.CH^CH,)^ 

CH3.CH:CH2 

CH3.CHBr.CH2Br 

CH3.CHC1.CH2C1 

Cri2l.Cri2.CH2I 

CH3(CH.CH2)0 

CH3CH2CH:CH.C02H... 
(OH)2C6H3.C02H+H20  . 

3,4(OH)2C6H3.CHO 

1:2:40.^(0^, 

l:2:4C6Ha(CH,), 

2:4:5(CH3)3C6H2.OH... 

C12H8N2  +  4H20 

(OH)3C6H<(CO)2>C6H4 

N<(CH.CH.)2>N 

NH.N.CH.CH.CH-... 

NH<CH2.CH2> 

CI6H10 

N2<(CH.CH)2> 

CH<(CH.CH)2>N 

CH<(CH.CH)2>N 


Molecu- 
lar 
Weight. 


69.10 
102.12 

62.06 

88.06 
118.08 
126.15 
156.16 
170.03 
170.03 
128.13 
144.13 

76.13 
101.15 
105.10 

89.10 
136.10 
148.10 
116.10 
121.13 
118.18 

42.05 
201.97 
112.95 
295.99 

58.05 
100.06 
172.07 
138.05 
120.10 
120.10 
136.10 
252.21 
256.06 

80.11 

64.11 

66.13 

202.08 
80.11 
79.08 
79.08 


Specific 
Gravity. 

Water  — i. 

Air-i.(A). 


0.79615 
0.746511' 


0.9095V 

1.062118 

0.7671V 

0.824V 

1.747218 

1.742M 

0.813V 

0.862H 


0.9909° 
1.063115 
0.93521 


1.009° 

0.888518 

<1. 

0.81417 

1.498 

1.930718 

1.165614 

2.561428 

0.859° 

0.9921 

1.5415* 


0.8810H 
0.8745H 


1.1108H 
0.9779V 
0.976M 
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I 

Solubility  in  zoo  c.c. 

Melting 
Poin^C. 
C.  ■«  Cor- 
rected. 

Boiling 
Point,  HJ. 
C.  -» Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 
39 
40 

118.5° 

91-1.2° 

2° 

81° 

170.5°  C. 

147.5-9.5° 

206-7° 

102.2°  C. 

101.5-2.5° 

155°780 

153-6° 

67-8° 

153° 

110.5° 

57° 

228° 

218° 

122.4°  C. 

165-8° 

141.5-2.5772 

-48.2°749 

141.6°  C. 

96.8°  C. 

227°  dec. 

35° 

200-1°  C. 

soluble 

oo 

oo 

s.  soluble 

00 

00 

<-75° 

-9° 

-98.8° 

0.10720 

oo 
oo 

oo 
oo 

turns  brown. 

insoluble 
v.  s.  sol. 

00 

oo 

colorless 

soluble 
soluble 

soluble 

oo 

soluble 
soluble 

v.  v.  s.  sol. 
s.  soluble 

crystalline.. . 

21° 

oo 

insoluble 
44.6  c.c. 
0.24520 
0.272*° 

soluble 
1250  c.c. 
soluble 

<-180° 

33 

6.2720 

1.9" 

5.0 

oo 

00 

soluble 
mod.  sol. 
v.  soluble 

9.5-10.5° 
199°  dec. 
153-4° 

v.  soluble 
v.  soluble 

moncl.  need.. 

dec. 

169.8°  C. 

168-70° 

234-5° 

dist. 

dec. 

118°760 

186-8° 

144° 

far  >  360° 
208°780  C. 
115.2o780C. 
113.5-4.5° 

flat  cryst./w. 

v.  soluble 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 

oo 

1.37 

v.  soluble 

v.  soluble 
s.  soluble 
soluble  * 
v.  soluble 
v.  soluble 

colorless 

V.  V.  8.  SOI 

mod.sol.  hot 
mod.  sol. 

oo 
v.  soluble 

oo 

71-2° 

173° 

256° 

47° 

69.5-70° 

fine  needles  w. 
thin  need./.  . 
red  need./al. 
tb./et.;pris.w. 
long  need./et. 

v.  soluble 
v.  soluble 
soluble 

oo 

148-9° 

-8° 

-42° 

monoclinic. . . 

00 
00 

oo 

colorless 

*  Soluble  CS2,  hot  benzene,  and  toluene. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Pyridine  purified  (K.)  . 

penta  carbonic  acid. 

sulphonic  acid  (3) .  . 

tricarbonic  ac.  (2,  3,  4) 

Pyrocatechin 

Pyrocoll 

Pyrogallol 

trimethyl  ether. . . 
Pyromeconic  acid. . 
Pyromellitic  ac.  (1, 2,  4,  5) 
Pyromucic  acid. . .  . 

Pyrone 

Pyroracemic  acid .  . 
Pyrotartaric  acid .  . 

Pyrrol 

Pyrrolidine 

Pyrroline 

Pyrrone 

Pyruvic  acid 

Quercetin 

Quercite  (d.) 


Quercitrine 

Quinaldine. 

Quinic  acid 

Quinic  acid 

Quinoline 

!<        (K.).... 
Quinolinic  acid . . . 

Quinone 

Racemic  acid 

Raffinose 

Resorcine 

dimethyl  ether . 

Retene 

Rhamnite 

Rhamnose 

Ricinoleic  acid .  . . 
Rosaniline 

11         (P.)  •  •  • 
Rosinduline 


Formula. 


Molecu- 
lar 
Weigfct. 


CH<(CH.CH)2>N 

.0^(00^)5+2  or  3H,0. 

C5H4N.S03H. 

)C5H2N.(C02H)?+liH20 
,o.C6H4(OH)2 

C4H3N<(CO)2>NC4H8.. 

:2:3C6H8(OH)8 

:  2:  3C0HS(OCH8)3 

C5H408 

>C6H2(COaH4)4+2H20... 

.OAO-OOsH 

.  CO<(0H.CH)2>O 

CHj.CO.CO.H 

CH8CH(C02H)CHaC02H 

<(CH.CH)2>NH 

NH<(CH2.CH2)2> 

NH<(CH2.CH)2> 

CO(C4H3NH)2 

CH8.CO.C02H 

C16H10O7+2H2O 

CH2<[(.CHOH.)J2 
>CHOH 

C21H22012+2H20 

py.  2.C8H6N.CH8 

(OH)4C6H7.C02H 

CH^0.C9HfN.00aH 


XH.CrL  r    XH.CH 
<CH.CH>^2<N.CH    > 

2:3C5H3N(C02H)2 

CO<(0H.CH)2>CO... 
(C02H.CH(OH).)2  +  H20 

Ci8H320le+5H20 

m.C6H4(OH)2 

m.C6H4(OCH3)2 


CH3[CH(OH)]4.CH2OH 
CH8[CH(0H)]4CH0.H20 

C17HB(0H)C02H 

PJ^N/) 

(NH2CflH4)8COH 

CnH^, 


79. 

299. 

159. 

238. 

110. 

186 

126, 

168 

112 

290 

112 

96 

88 

132 

67 

71 

69 

164 

88 

338 

164 


143 
192 
203 
129 
129 
167 
108 
168 
594 
110 
138 
2& 
166 
182 
298 
319 
305 
321 


0.9721* 


Specific 
Gravity. 

Water— i. 

Air- 1  (A). 


1.344 


1.463" 
1.U18B 


1.264928 

1.4105 

0.9669V 

0.8520" 

0.9097V 


1.28818 
1.584518 


1 .  101310 
1.637 


1.0947" 
1 .093** 


1.307-1. 

1.697 

1.465 

1.27171* 

1.0617H 

1.13 
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1.4708V 
0.94518 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point7°C. 
C.  =  Cor- 
rected. 


Boiling 
PointHJ. 
C.  —  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


oo 

v.  sol. 

soluble 

2l» 

v.  soluble 

insoluble 
4413 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
280.55* 


soluble 
14.218 
2.7°;  25100 
v.  v.  s.  sol. 

00 
66. 720 
insoluble 

00 
v.  v.  sol. 

V.  V.  8.  SOl. 

00 

0.35 
11M 

0.0420 


V.  8.  SOl. 

mod.  sol.w 
v.  soluble 
v.  s.  sol. 
10026 

v.  soluble 
soluble 
v.  soluble 
v.  soluble 
soluble 
00 
v.  soluble 
v.  soluble 


00 

V.  V.  8.  SOl. 

insoluble 
insoluble 
v.  soluble 
v.  s.  sol. 
83.3" 
v.  soluble 
s.  soluble 


113.5-8.0° 


dec.  220° 


v.  soluble 
v.  soluble 

00 

v.  soluble 
v.  soluble 


249-50° 

104° 

268-9° 

132.5-3.5° 

47° 

117° 

265°  anhy. 

132.G-4.30 

32.5° 

13.6° 

117-8° 


245° 
sub. 

293°,  105°° 
241°  C. 
sub.  100°+ 


sub.  100° + 
210-5°,97313 
165°,  65°10 

130-1° 

87.5-8.5° 

90-1° 


colorless 

imperfect  reg. 
need,  or  leaf. . 
rhomb,  tab. . 
monoclinic. . 
moncl.  tab. .  . 
thin  leaf . A  ne. 
lg.need/dil.al. 

prisms 

tricl.  tab./w. . 
moncl.  prisms 
prisms 


triclin.  prisms 


v.  soluble 

00 


v.  soluble 

00 


V.  8.  SOl. 


0.25 


insoluble 


0.80 


160° 
13.6° 

313-4°  dec. 
234°  or  225 

168°  dec. 


165°  dec. 
sub.  part. 


40» 

V.  8.  SOl. 

6 

8.  soluble 


29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


s.  sol.  hot 
20.610 
14'° 

147. 31*5 
v.  s.  sol. 


v.  soluble 
50 


8.  soluble 
insoluble 
insoluble 


s.  soluble 

1.2478° 

soluble 

soluble 

8.  soluble 

v.  soluble 

2.04 

0.120  90% 

161" 

soluble 

3 

v.  soluble 

s.  soluble 

00 
soluble 
soluble 
v.  soluble 


insoluble 
v.  v.  s.  sol. 
sol.  sol.  CS« 

00 

v.  soluble 

v.  soluble 


161.6°  C. 
280°  dec. 
-19.5° 


v.  soluble 
soluble 
soluble 
s.  sol. 


00 

insoluble 
soluble 
v.  soluble 


231° 

115.7° 

205-6° 

118-9°anhy 

110° 

<-17° 

98.5° 

121° 

92-3° 

16-7° 


188-9° 
198-9° 


246-7° 

dec. 

sub.  part. 

240. 4-1. 3C 

237-8° 

dec. 

sub.  need. 


trimet.  need. 

/et. 
lem.  yel.  nd. . 
moncl.  prisms 

yel. need  .or  If. 


moncl.  prisms 
yellow  prisms 


dec.  130° 
280° 
217°  C. 
390°,  135°° 


250°18 
dec. 


usually  yel. .  . 
moncl.  prisms 
yel.  m'cl.pris. 

triclinic 

crystalline...  . 
rhomb.tab./w 
vol.withste'm 
leaflets/al  .  . . 
triclin  .pris./a. 
monoclin./w . 
cryst.  mass. . 
need,  or  tab., 
red.  leaflets. . 
brown  If  ./et. . 
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1  Rosolic  acid 

2 Saccharic  acid  (d.).. . 

3  Saccharine  (d.) 

4  Saccharin 

5  Salicin 

6  Salicylamide 

7  Salicylic  acid 

8  acetate 

9  phenyl  ether 

10  aldehyde  (K.).... 

1 1  anhydride 

12Saligenin. 

13  Salol  see  Phenyl  salicylate 

14  Santonin 

15  Sarcolactic  acid 

16  Sar  cosine 

17  Skatol 

18  Sebacic  acid 

19  Semicarbazid 

20  Silicobenzoic  acid 

21  Silicon  tetraphenyl  (K.) 

22  triethyl  phenyl 

23  Silver  fulminate 

24  Sodium  ethyl 

25  glycerate 

26  Sorbic  acid 

27  Sorbinose 

28  Sorbite  (d.) 

29  Starch 

30  Stearic  acid 

31  aldehyde 

32  anhydride 

33  Stearine 

34  Stearolic  acid 

35  Stearone 

36  Stilbene 

37  Styrene 

38  Suberic  acid 

39  Suberone 

40  Suberyl  alcohol 


C20H16O3 

C4H4(OH)4(C02H)2 
(C6H10O6)x 


CCH4<°°>NH... 

C13H1302(dH)5 

OH.C^.CONIL,... 
o.OH.C6H4.C02H... 
C2Hs02.C6H4.C02H.  . 
o.C6H5O.CaH4.C02H. 
o.OH.C6H4.CHO. . .  . 

ChHjqOs 

OH.C6H4.CH2OH... 


Formula. 


Molecu- 
lar 
Weight. 


304.13 
210.08 
162.08 

183.14 

286.15 
137.10 
138.05 
180.06 
214.08 
122.05 
240.06 
124.06 


C15H1803 

CH3.CH(OH).C02H 

CH3NH.CH2C02H 

C9H,N 

C02H.(CH2)8C02H 

NH2.CO.NH.NH2 

C8H6.Si02H 

Si(C6H5)4 

C6H6Si(C2H5)8 

C.A&NA 

NaC2H5 

NaC3H703 

CH3(Ctt:CH)2C02H.... 

C6H12O0 

C6H1406+iH20 

(C6H10O0)xz -46-50?... 

CH3(CH2)18C02H 

CH^CH^CHO 

(PvRJtyfl 

(CigHssO^aCaHg 

C17H31C02H 

(C17H„)2CO 

C6H5.CH:  CH.C6H6 

C8H5CH :  CH2 

C02H(CH2)6C02H 

<(CH2.CH2CH2)2>CO.  . 
<(CH2.CH2.CH2)2CHOH 


246.14 
90.05 
89.10 
131.11 
202.15 
75.16 
138.45 
336.56 
192.56 
299.94 
52.09 
114.11 
112.06 
180.10 
191.12 
162.08 
284.30 
268.30 
550.56 
890.88 
280.26 
506.56 
180.10 
104.06 
174.12 
112.10 
114.12 


Specific 
Gravity. 

Waters  i. 

Air- 1  (A). 


1.426-1.434 


1.165** 
1.1613" 


1.1866 


0.9042° 


1.65416 


1.499-1.513 
0.8428V 


0.8621V 


0.7979V 
0.9707119 
0.9121V 


0.9685° 
0.95951* 
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Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Pointf^C. 
C.  =  Cor- 
rected. 


Boiling 
Point,  ^C. 
C.=  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


v.  s.  sol. 
v.  soluble 
1318 

0.4305" 

3.3418;  85M 
s.  soluble 
0.220628 
v.  s.  sol. 
v.  v.  s.  sol. 
s.  soluble 
insoluble 
6.7" 


v.  sol.  hot 
v.  soluble 


mod.  sol. 
s.  soluble 


abt.  270° 


dec. 


red  leaflets  . . 


3.12/90% 
soluble 


insoluble 


49. 6318 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 


50. 4715 
v.  soluble 
v.  soluble 

oo 
v.  soluble 
v.  soluble 


160-1° 

220°dec. 

201° 

139.9°  C. 

159.05°  C. 

132° 

113° 

-20° 

200-20° 


volatile 

sub. 

230-40° 
270°  dec. 
sub.  75-6ofl 
dec.  >  140° 
355°  dec. 
196. 70°780 
dec. 
sub.  100°+ 


largerhb.pris. 

Imonocl. 
/acetone 
rhomb.lf.orpr. 

leaflets 

fine  need./w. . 
fine  need./w. 
leaf./dil.  al.  . 
bright  yellow 
yel.  amor, 
rhomb,  tab.. . 


0.0217 
oo 
v.  soluble 
s.  soluble 
0.0225  0.485 
v.  soluble 
insoluble 
insoluble 
insoluble 
0.07513 


2.0" 

oo 
s.  soluble 
soluble 
v.  soluble 
soluble 
sol.  KOH 
s.  sol. 


1.3" 


169-70° 


sub.  dec. 


v.  sol.  NH3 


sol.  lig. 
v.  soluble 
v.  sol.  chlo 
v.  soluble 
v.  s.  sol. 
soluble 
insol.HN03 


210-5° 

95° 

133-3.5° 

96° 

92° 

230-1° 


265-6°788 
294. 5°100 


trimet.t.orpr. 

syrup 

rhombic 

glit.  leaf./lig. 
feath'y  cryst. 
pris./abs.  al.. 

glassy/et 

fine  leaflets . . 


230° 


exp. 


small  need. . 


decom. 

v.  s.  sol. 

200 

soluble 

insoluble 

insoluble 


soluble 
v.  soluble 
s.  soluble 
v.  s.  sol. 
insoluble 
0.113995% 


v.  soluble 


insoluble 
soluble 


insoluble 
insoluble 


insoluble 

o.o80-o.i6*° 

s.  soluble 


v.  s.  sol. 
s.  soluble 
s.  sol.  hot 
0.88l7abs. 

00 

soluble 
v.  soluble 


soluble 
v.  soluble 
s.  sol.  hot 
7.881* 
oo 
0.809 
soluble 


134.5° 

164° 

110-1° 

no  m.p. 

69.32° 

63.5° 

71-7° 

71-1.5° 

48° 

87.8° 

124r-5° 


228°  dec. 


291°100 
212-3°" 


white  powd . . 
needles/w . . . 

rhombic 

crystalline . .  . 
amorphous  .  . 

leaflets 

scales/ether. . 


260° 


140° 


306^7° 
146°78B  C. 
300°;  152°° 
178.5-9.5°C 
184-5°  C. 


crystalline . . 
long  pris./al. 

leaflets 

monoclinic.  • 


need,  or  tab. 
oil 


*  Sol.  2  in  amylacet,  5  in  ethylacetate,  s.  sol.  bz,  v.  sol.  HN03. 
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Name. 


Formula. 


Molecu- 
lar 
Weight. 


Specific 
Gravity. 

Water —  i. 

Air -i  (A). 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Succinamide 

Succinic  acid 

anhydride 

Succinimide 

Succinyl  chloride .  . 

Sugar  (cane) 

Sulphamine  benzoic  ac.(o. ) 
"  "  (m.) 
"      "    (p.) 

Sulphanilic  acid  (p.) .  .  .  . 

Sulphoacetic  acid 

Sulphobenzid  (K  ) 

Sulphobenzoic  acid  (o  )  . . 
"      (m.).  • 

"      (P)    • 

Sulphocyanic  acid 

Sulphonal 

Sylvestrene  (d.) 

Talomucic  acid  (d.  or  1.) 

Tannin 

Tartaric  acid  (i.) 

"     (d.) 

"     (D 

amide  (d.) 

Tartronic  acid 

Taurine 

Taurocholic  acidx. 

Teraconic  acid 


Teracrylic  acid 

Terebic  acid 

Terephthalic  acid  (p.) .  . 

aldehyde  (p.) 

nitrile  (p.) 

Terpenol 

Terpentine  (pinene) .... 

Terpinene 

Terpineol 

Terpinolene 

Tetrabrom-benzene  (s.).. 
"        (as.) 


NH2CO.(CH2)2.CONH2 . . 

CO,H  (CH2)2CO*H 

<(CH2.CO)2>0 

<(CH2.CO)2>NH  +  H20. 
aCO(CH2)2COCl 

Cl2H220ii 

NH2S02.C6H4.C02H 

NH2S02.C6H4.C02H 

NH2S02.C6H4.C02H 

NH2.CeH4.S03H  +  H20... 
S03H.CH2.C02H  +  H20. . 

(CoH^O, 

C02H.C6H4.S03H-|-3H20 
CO3H.CeH4.SO3H  +2H20 
C02H.C6H4.S08H  +  3H20 

CNSH 

(CH3)2C(S02C2H5)2 

Ci0H16 

C02H[CH(OH)]4C02H  . 

C14H10O9 

[.CH(OH).C02H]2  +  H20. 
C02H.[CH(OH)]2C02H 
C02H[CH(OH)]2C02H 
[.CH(OH).CONH2J2.  .. 
OHCH(C02H)2+JH20 

NH2.CH2.CH2.S03H 

C^NSO.  +  ^O 

(CH^CiCCCO^). 

CH^CO^. 
C^CHrCH.C^CO.H.. 

C7H1004 

C6H4(C02H)2 

CfiH4(CHO)2 

C6H4(CN)2 

CioHi80 

Ci0H16 

^10^18 

CIOH180 

C10H16 

2:4:5C6H2Br4 

l:3:4:5C6H2Br4 


116 
118 
100 
117 
154 
342 
201 
201 
201 
191 
158 
218, 
256 
220 
256 
59 
228 
136 
210 
322 
168 
150 
150 
148. 
120 
125 
533 
158, 

i28. 
158. 
166. 
134. 
128. 
154. 
136. 
136. 
154. 
136. 
393. 
393, 


.14 
.05 
03 
.10 
.93 
.18 
.16 
.16 
.16 
.17 
.11 
.14 
.16 
.14 
.16 
.11 
.25 
.12 
.08 
.08 
.07 
.05 
.05 
.14 
.03 
.16 
.48 
.08 

10 
08 
05 
05 
11 
15 
13 
13 
15 
13 
87 
87 


1  552 
1.1036Y 


1.412318 
158820 


0.851018 


1.666 
1.7598  V 
1  764 


0.8155Y 


0.858720 
0.864720 
0  935720 


3.02720 
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1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


198. 6l* 
v.  soluble 
v.  s.  sol. 
v.  v.  s.  sol. 
1.10820 
soluble 
insoluble 
50 

deliq. 
v.  soluble 

00° 

2i5.  6.7100 


Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


0.4518 
5.Sn;28.V 
insoluble 
v.  soluble 


insoluble 
9.99'8 
soluble 
mod.  sol. 


v.  soluble 

20 

12515 

139 

136.6 


v.  sol.  hot 
167 


v.  soluble 
tt.51' 
v.  soluble 
v.  soluble 


s.  soluble 

0.0016 

1.5100 


v.  s.  sol. 


insoluble 


0.4 

v.  soluble 
v.  soluble 
v.  soluble 
v.  s.  sol. 
v.  soluble 
s.  soluble 
v.  soluble 


insoluble 
1.1918 
v.  s.  sol. 


Melting 
Point,  °C. 
C.  =  Cor- 
rected. 


soluble 
v.  soluble 
50/abs.78 


60" 

v.  soluble 
soluble 
v.  soluble 
insoluble 
v.  soluble 
soluble 


soluble 
v.  v.  s.  sol. 
v.  soluble 
s.  soluble 


00  abs. 


v.  soluble 


v.  v.  8.  sol. 


v.  soluble 
s.  soluble 


v.  s.  sol. 
insol.  abs. 
s.  soluble 
insoluble 
v.  soluble 
v.  soluble 
v.  soluble 
0.7516 


sol.  acetone 
v.  s.  sol. 


0.4 
insoluble 


158°  dec. 
dec.  210° 
140^  anh. 
16S-70° 
170° 


s.  soluble 
insoluble 
s.  soluble 
soluble 


soluble 
insoluble 
v.  s.  sol. 
s.  sol.  hot 


v.  soluble 


v.  soluble 


242-3° 

185° 

119.6° 

125-6° 

16-7° 

189.2°  C. 

165-7° 

238°  C. 

dec.  280° 

chars.280°  + 

84-6° 

123-4° 

130°  anhy. 

141°  anhy. 

259-60° 

5° 

125-6° 


Boiling 
Point"^. 
C.  =  Cor- 
rected. 


235° 
261° 

287-8° 
190-2°  C. 


185-7°  dry. 
88° 


164°  dec. 

<-18° 

174° 

no  m.p. 

116° 

222° 

6^-70° 


35° 


174-5° 
98.5° 


Crystalline 

Form 
and  Color. 


needles 

monoclinic. . 
trimetric/al. 
octah./acet. 


300°  dec. 
176-7° 


sub.  110°+ 
dec. 


»anhyd. 

226-8°  C. 
dec. 
sub. 
245-8° 


volatile 
156°;  50°18 
179-82° 
218° 
183-5°  C. 


329° 


monoclinic. . 
rhombohed . 

scales 

flat  pris  /w. 
rhomb,  tab. . 
pris.  tab./w. 

tablets 

large  trimet. 


needles . 


thick  prisms . 
. . .  [acetone 
v.  sm.  leaf, 
amorph.  pow. 
rectang.  tab. 
monoclinic  . . 
monoclinic  . . 

rhombic 

prisms/et. . .  . 
tetrag.  need. . 
deliq.  needles 
triclinic 


mono  /al  . . . 
needles  .  ... 
fine  need  /w. 


thick  pris./et. 
oil 


ftransp.crys 

i    M 

monocl.  pris . 
fine  needles. . 
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Name. 


1  Tetrabrom -ethane  (s.). . . 

2  -ethylene 

3  Tetrachlor-aniline 

4  "      

5  -benzene  (s.) 

6  "         (as.) 

7  "        (v.) 

8  -ether 

9  -ethylene 

10  -hydroquinone 

11  Tetracosane  (n.) 

12  Tetradecane  (n.) 

13  Tetradecylene  (n.) 

14  Tetraethyl-ammoniumhy. 

15  -benzene  (s.) 

16  -silicon 

17  Tetrahydro-benzaldehyde 

18  -naphthaline  (a) .  . 

19  -phthalic  acid  (A') 

20  -quinoline  (K.) .  . . 

21  -toluene 

22  -m-  xylene 

23  Tetrahydroxy-benzene(s.) 

24  -benzoic  acid 

25  -quinone 

26  Tetraiodo-ethylene . . 

27  -pyrrol 

Tetramethyl 

28  -ammonium  hydroxide 

29  -anthracene., 

30  -benzene  (s.) 

31  -benzene  (as.) .... 

32  "  (v.) 

33  -diamino-benzophenone 

34  "       -diphenyl-amine 

35  Tetramethyl-diamino 

36  -diphenyl- methane  (p.) 

37  -triphenyl-methane  . . . 

38  Tetram  ethyl-silicon 

39  Tetramethylene-diamine . 

40  -tetra  carbonic  acid  . .  . 


Formula. 


Molecu- 
lar 
Weight. 


CHBr2.CHBr2 

CBr2.CBr2 

2:3:4:5NH2.C6HC14.... 
2:3:5:6NH2.C8HC14.... 

1:2:4:5C8H2C14 

1:2:3:5C6H2C14 

1:2:3:4C6H2C14 

CC13.CHC1.0.C2H6 

CC12:CC12 

(0H)2C6C14 

CH3(CH2)M.CH8 

CH,.(CH2)12.CH, 

CH3(CH2)„CH:CH2 

(C2H5)4NOH 

1:2:4:5C,H2(C2H6)4.... 

«WJSi 

H4C,H5CHO 

C10H,2 

C,H,(C02H)2 

C,H„N 

CHa.CgHg 

CaH8(CHg)8 

l:2:4:5C8H2(OH)4 

2:  3:  4:  5(OH)4C8HC02H 

02C8(OH)4 

CI2:CI2 

C4I4NH 


(CH3)4NOH  +  5H20. 

C18H18 

1:2:4:5C6H2(CH3)4. 
l:2:3:5CfiH2(CH3)4. 
1:2:3:4C6H2(CH3)4. 
COfCeH.NCCH,),],... 
NHtC^NCCH^],.. 


C8H5CH[C6H4N(CH3)2]2 

(CHa)4Si 

NH2.(CH2)4.NH2...[2H20 
1,1,2,2C4H4(C02H)44- 


345. 
343. 
230. 
230. 
215. 
215. 
215. 
211. 
165. 
247. 
338. 
198. 
196 
147, 
190 
144. 
110. 
132 
170. 
133. 
96. 
110, 
142. 
186. 
172. 
531. 
570. 

181. 
234. 
134. 
134. 
134. 
268. 
255. 

254. 
330. 

88. 

88. 
268. 


Specific 
Gravity. 

Water  — i. 

Air -i  (A). 


2.9716V 


1.85821 


1.41821* 
1. 6312V 


0.7786V 
0.7645V 
0.7745V 


08884  V 
0.7682V 
1.0091° 
0.934V 


1.056H 
0.8048  V 
0.8019  V 


2.983* 


0.8380V 
0.8961S 
0.8816» 


<1. 


*  The  crystals  from  benzene  melt  at  102° 


ORGANIC  COMPOUNDS 


828 


i 

Solubility  in  zoo  c.c. 

Melting 
PoinV^C. 
C.  =  Cor- 
rected. 

Boiling 
Point"3*!. 
C.  —  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

<-20° 

56° 

118° 

90° 

140-1° 

50-1° 

45-6° 

137°M 
100°" 

tablets 

v.  sol.  bz. 

v.  soluble 

v.  soluble 

mod.sol.CS2 
v.  sol.  CS2 

s.  sol.  hot 
v.  s.  sol. 
s.  soluble 

mod.  sol. 

243-6°  C. 

246° 

254° 

189.  T"* 

121° 

sub.  dec. 

243°l5324.1c 

252.5°  C. 

240-6° 

dec. 

250°  C. 

153° 

186-8° 

208-12° 

moncl  /CS2 . . 
needles 

v.  soluble 

needles 

insoluble 

v.  soluble 

v.  soluble 

232° 

50.7-1.3° 

5.5° 

-12° 

dec.  190° 

13° 

f  moncl.  pris. 
1     /bz. 

v.  deliq. 

soluble 

needles 

insoluble 
insoluble 

v.  soluble 
v.  s.  sol. 

120°  dec. 
(abt.  20°) 

leaflets/w 

wh.  -»yel. 

oo 

00 

246-50° 
105-6°  C. 
122° 

mod.  sol. 

mod.  sol. 
insol.  lig. 
v.  soluble 

v.  soluble 

215-20° 
147-8° 
no  m.p. 
192°  C. 
no  m.p. 

62-3° 

abt.  280°  d. 
79-80° 

glit.  leaf./ace. 
cryst./acet.  e. 
bluish  cryst. . 
monocl.  pris . 
yel.  n./dil.  al. 

deliq.  cryst. .  . 

s.  soluble 
v.  sol.  CS2 
0.02 

22015,  ooM 

s.  soluble 
soluble 
50;  sol.  bz. 

sub.  — » tab. 
dec.  140-50 

dec. 

5.81',  90% 
v.  soluble 

v.  sol.  bz. 

v.  soluble 

v.  soluble 

193-5° 
195-7° 
204°  C. 
>  360°  dec. 

moncl.  leaf. . . 

-4° 
174°  C. 
119° 

90-1° 

v.  soluble 
soluble 

soluble 
mod.  sol. 

v.  soluble 

glit.  leaflets. . 
quad.tab./CS, 

leaflets/al. . .  . 
tric.n/bz.oral. 

dist. 
dist. 
30-1° 
158-60° 

insoluble 
insoluble 
v.  soluble 
v.  soluble 

v.  soluble 

27—8° 
198-203° 

leaflets 

v.  soluble 

v.  soluble 

thick  pris. /w. 

while  those  from  alcohol  melt  at  93-94°. 
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CHEMICAL  ANNUAL 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Name. 


Tetranitro-methane 

naphthaline  (a) 

(f>) 

Tetraphenyl-e thane  (s.)  . 

-ethylene 

-methane 

Tetrolic  acid 

Thallin 

Theine  (see  Caffeine) 

Theobromine 

Thiazol 

Thio-acet-amide 

"  -anilid 

-acetic  acid 

-benzoic  acid 

-carbamic  acid 

-carbanilid 

-o-cresole 


C(N02)4 

C10H4(NO2)4 

C10H4(NO2)4 

(C6H6)2CH.CH(C6H5)2 
(C,H6)2C:C(CflH5)2... 

(C6H5)4C 

CH3.C:C.C02H 

C9H10NO.CH3.  ...    •. 


-P.         . 

-cyanuric  acid 

-diphenyl  amine.  .  . . 

-glycerine 

-hydroquinone  (p.)  . 

-naphthen 

-a  naphthol 

-0-       "         

-oxamide 

-phene 

"    (K.) 

"     alcohol 

"     aldehyde .... 

"     carbonic  acid  (a) 

-phenol  (K.) 

-phosgene 

-resorcine 

-semicarbizid 


-urea 

Thymol  (4:1:3)  . 
Thymo-quinone . 
Tiglic  acid 


Formula. 


C7H8N402 

1:3N(CH)3S 

CH3.CS.NH2 

CH3.CS.NHC,H6. 

CH3.COSH 

C6H5.COSH 

NH2.CS.SH 

CS(NHC0H5)2... 
CH3.C6H4.SH. . . . 
CH^.C6ri4.ibri . . . . 
CH3.CflH4.SH . . . . 

(CNSH), 

S<(C„H«)2>NH. 
(OH)2CaH,.SH... 

C6H,(SH)2 

C»H6S 

C10H7SH 


196.16 
308.19 
308.19 
334.18 
332.16 
320.16 
84.03 
149.13 


C10H7SH. 

NH^C.CSNH, 

<(CH.CH)2>S 

<(CH.CH)2>S 

C4H3S.CH2OH 

C.H^.CHO 

C4HsS.C02H 

C.H^.CO.H 

C6H5.SH 

CSC12 

C6H4(SH)2(1:3) 

NH2.CS.NH.NH2 

NH2.CS.NH2 

(CH3)2CH.C6H3(CH3)OH. 
(CH3)2CH.C6H2(CH3)02.: 
CH3.CH:C(CH3).C02H.. 


Molecu- 
lar 
Weight. 


180.22 

85.13 

75.14 

151.17 

76.09 

138.10 

93.19 

228.24 

124.12 

124.12 

124.12 

177.33 

199.17 

108.12 

142.17 

134.11 

160.12 

160.12 

120.23 

84.09 

84.09 

114.11 

112.09 

128.09 

128.09 

110.11 

114.96 

142.17 

91.22 

76.17 

150.12 

164.10 

100.06 


Specific 
Gravity. 

Water  — 1. 

Air-i(A). 


1.650*8 


1.182 


1.199817 


1.07410 


1.32054 


1.0625$ 


1.29514 


1.1549V 


1.0705  V 
1.06ft 


1.215" 


1.075H 
1.508518 


1.406-1.450 
0.9791* 


0.964176 
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Solubility  in  ioo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.  =  Cor- 
rected. 


Boiling 
Point"3*!. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


insoluble 
v.  v.  s.  sol. 


soluble 
v.  v.  s.  sol. 


soluble 
v.  v.  s.  sol. 


14  bz. 

sol.  bz. 
v.  soluble 
v.  s.  sol. 


s.  soluble 
v.  s.  sol. 


v.  soluble 
v.  soluble 


sol.  acet. 
v.  s.  sol. 
insoluble 
v.  soluble 
v.  soluble 


13° 

259° 

203° 

211°C. 

223.5-4.5°C 

285° 

76° 

42-3° 


126° 
exp. 
exp. 
379-83° 

415-25° 

431o7«o 

203° 
2830735 


white  cryst. . 
rhomb./chlo. 
long  thin  n./a 
rhomb,  need . 
monoclinic  . . 
wh.  cryst./bz. 

tablets 

thick  trim,  pr 


0.031' 


D.042I95% 


0.03288 


329-30° 


sub.  290°+ 
116.8°  C. 


rhombic  mic. 


soluble 
insoluble 

oo 
insoluble 
v.  soluble 
insoluble 
insoluble 


soluble 
sol.  KOH 

oo 

00 

v.  soluble 
v.  soluble 
soluble 


00 

oo 

v.  soluble 

v.  soluble 


107.5-8.5° 

75° 

<-17° 

24° 


dec. 
93° 


moncl.tab./et 
needles/w.  . . 


insoluble 
v.  sol.  hot 
v.  sol.  bz. 
s.  soluble 


soluble 
v.  8.  sol. 
s.  soluble 

00 


v.  soluble 
v.  s.  sol. 
mod.  sol. 
insoluble 


154° 

15° 

<-20° 

43° 

no  m.p. 

180° 


dec. 

194. 3°780 
195. 4°780 
190.2-1.7° 
dec.  200° 
371°  dec. 


crystals 

needles 

trimet.  tab. . . 
leaflets 


98° 
30-1° 


insoluble 


s.  soluble 
insoluble, 
insoluble 


v.  soluble 
soluble 
sol.  hot 
soluble 
soluble 


v.  soluble 
v.  soluble 
s.  soluble 
sol.  H^O, 

oo 


81° 
dec. 


220-1° 
285°  dec. 
288°  dec. 


leaflets/et .  . . 
yel.  needles. . 
thin  rhomb. . 
thick  liquid. . 
hexag.  leaf.. . 
leaflets 


0.7525 
0.4326 
insoluble 


v.  soluble 


soluble 
v.  soluble 


126.5° 
138.4° 


v.  soluble 


oo 


soluble 

9 

0.0831* 
41  v.  s.  sol. 
42>s.  soluble 


39 
40 


V.  8.  SOI. 

v.  soluble 
v.  soluble 
soluble 


v.  s.  sol. 
v.  soluble 
v.  soluble 
soluble 


27° 

181-3° 

180° 

49.65°  C. 

45.5° 

64.5° 


84°  C. 
83.5-4.5° 
207°  C. 
198°  C. 
260°  C.  dec. 
with  steam 
168-9.5° 
73.5° 
243°116.4°n 


glit.  scales/al. 
yel.  red.  cryst 


colorless 


231.8° 
233.5°  C. 
198.5° 


oily 

monocl.  need . 
monocl.pris/w 
wh.  — ■»  yel. .  . . 

red 

crystalline. . .  . 
long  need./w. 
thick  rhb.  pri . 
hexag.  or  mo . 

or.  yel.  tab 

triclinic 


bybiOOgte 
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Name. 


1  Tiglic  aldehyde 

2  Tin  diethyl 

3  tetra-ethyl 

4  "    -methyl 

5  triethyl 

6  Tolane .  .  . . 

7  Toluene 

8  "     (K) 

9  sulphone-amide  (o.)  .  . 

10  "  "       (p.).. 

11  "       chloride  (o.). 

12  "  '         (p.). 

13  sulphonic  acid  (o.) .  .  .  . 

14  "     (m.).... 

15  "     (p.).... 

16  Toluic  acid  (o.) 

17  "     (m.) 

18  "     (p.) 

19  amide  (o.) 

20  "       (m  ) 

21  "       (p.) 

22  anhydride  (o.) 

23Toluidine  (o.) 

24  "  "      (K) 

25  "        (m.) 

26  "        (p.) 

27  Tolunitrile  (o.)  (K) 

28  "  (m.)  (K.)  ... 

29  "  (p.)(K.).... 

30  Tolyl  carbinol  (o.) 

31  "         (m.) 

32  "         (p.) 

33  chloride  (o.) 

34  "         (m) 

35  "        (p.) 

36  mustard  oil  (o.)  (K.). 

37  "  "    (p.)(K). 

38  Tricetamide 

39  Triacetin 

40  •'       (K.) 

41  Triamino-benzene 


Formula. 


CH3.CH:C(CH,).CHO... 

Sn(C2H6)2... 

SnCCA), 

Sn(CHa)4 

(C.H^n.SnCCA), 

C6H5.C:  C.C8H6 

CH3.CaH6 

CH8.CaH5 

CH3.CaH4.S02NH2 

CH3.CaH4.S02NHa 

CH3CaH4.S02Cl 

CH8CaH4.S02Cl 

CH8.CaH4.S03H  +  2H20. . 
CH8.CaH4.S03H+H?0... 
CH8.C6H4.S03H  +  4H20.  . 

CH3.C6H4.C02H 

CH3.C6H4.C02H 

CH8.C6H4.C02H 

CH3.C6H4.CONH2 

CH3.C6H4  CONH2 

CH8.C6H4.CONH2 

(CH3.CeH4.CO)20 

CH8.CaH4.NH3 


Molecu- 
lar 
Weight. 


CH8.C6H4.NH2.... 
CH3.C6H4.NH2.... 
CH8.CeH4.NH2.... 

CH3.C6H4.CN 

CH3.C6H4.CN 

CH3.C6H4.CN 

CH8.C6H4.CH2OH. 
CH3.C6H4.CH2OH. 
CH3.CeH4.CH2OH. 
OH3.06H4.C'H2C'l .  . 
CH8.CaH4.CH2CL. 
CH8.CaIi4.CH2Cl . . 
CH3.CaH4.N:CS.. 
CH,.CfiH4.N:CS.. 

(CH8CO)8N 

(C2H302)3C8H6.  . . 
(C2H302)3C8H8. . . . 
l:2:3CaH8(NH2)8. 


84 
177 
235 
179 
412 
178 
92 
92 
171 
171 
190 
190 
208 
190 
244 
136 
136 
136 
135 
135 
135. 
254, 
107. 


.06 
08 
16 
.10 
24 
08 
.06 
06 
17 
17 
57 
57 
16 
14 
17 
06 
06 
06 
11 
11 
11 
11 
11 


Gravity. 
Water  — i. 
Air-x(A). 


107.11 
107.11 
107.11 
117.10 
117.10 
117.10 
122.08 
122.08 
122.08 
140.52 
140-52 
140.52 
149.16 
149.16 
143.11 
218.12 
218.12 
123.19 


0.87115 

1.654 

1.187M 

1.3138° 

1.4115° 


0.872311 
0.8625*2 


1.062111* 
1.054341 


1.003HI 

0.996H 
0.9961« 
0.97388 
0.99581 
0. 98411 


1.02340 
1.036 


1.104M 
1.087« 


1.1606H 
1.159H 


Digitized  by 
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1 

i 

Solubility  in  xoo  c.c. 

Melting 
Point,  °C. 
C.  =  Cor- 
rected. 

Boiling 
Point,  °C. 
C.  =  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

2 

insoluble 

insoluble 

soluble 

00 

116.6°  C. 
dec. 
175° 
78° 
256-70°  de. 

oily 

soluble 

insoluble 

insoluble 
v.  sol.  hot 

00 

soluble 

3.6* 

7.5* 

v.  soluble 

00 
00 

60° 

-92.4° 

-93.2° 

155° 

137° 

275-300° 

111.0° 

110-1° 

monoclinic. . . 

insoluble 

v.  v.  s.  sol. 

0.1059 

0.199 

insoluble 

insoluble 

colorless 

octahedral. . . 

leaflets 

oily 

rhombic 

n 

soluble 

69° 

145-6°15 

13 

crystalline . .  . 
needles 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

92° 

102° 

110.5° 

176-7° 

147° 

97° 

165° 

39° 

a -21° 

£-15.5° 

146-7°° 
259° 
263° 
275°  C. 

leaf,  or  pris. . 
long  need./w. 
prisms/w. .  .  . 

needles 

needles 

s.  soluble 
1.7100 
s.  soluble 
soluble 
s.  soluble 
s.  soluble 

v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 

sol.  chlo. 
v.  soluble 
v.  soluble 
v.  soluble 

rhomb,  pris. . 
need.or  tab./, 
crys./et.or  bz. 
dimorphous. . 

usually  yel. . . 

v.  soluble 

s.  soluble 

abt.  325° 
199. 7°780 

199-200° 

203°  C. 

200. 3°  C. 

201-4° 

209-11° 

215-7° 

223°  C.780 

217° 

217° 

197-9° 

195-6° 

200-2° 

238-9° 

242-4° 

3.  soluble 

s.  soluble 
s.  soluble 
0.739* 
insoluble 
insoluble 
insoluble 
1»;  115100 
5 

V.  8.  Sol. 

00 

soluble 

oo 

00 
00 

oo 

<-13° 
45° 

leaflets/al .  . . 
wh.— »yel..  . . 
wh.— »yel.. . . 
wh.— »yel.. . . 
needles 

oo 

00 

v.  soluble 
v.  soluble 

00 
00 

v.  soluble 
v.  soluble 
soluble 
v.  soluble 

28-9° 
34° 

<-20° 
58.5-9.5° 

v.  soluble 

needles 

insoluble 
insoluble 

v.  soluble 
v.  soluble 

00 

v.  soluble 
soluble 

00 

00 

v.  soluble 

26-7° 
78-9° 

wh.  — »yel. . . . 
sm.  need./et. 

s.  soluble 

00 
00 

v.  soluble 

258-9° 
266-7°  dec. 
336°  C. 

colorless  .... 

v.  soluble 

103° 

crystalline.. . 

6 
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2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


1  Triami no -benzene 

phenol  (2,  4,  6) 

Triazobenzene 

Tribenzylamine 

Trior om-acetic  acid . .  . 
aniline  (2:4:6)  (K.). 

-benzene  (s.) 

"        (as.) 

".       (v.) 

-hydrine 

-phenol  (s.) 

-resorcine  (2:4:6). 

Tributyl  amine 

Tricarballyic  acid  .... 
Tricar  boxy  phenol  (1, 3, 5) 
Trichlor-acetal 


-  ace  t  amide  .  .  . 
-acetic  acid  .  .  . 
-benzene  (s.).  . 

"         (as.). 

"  (v.). 
benzoic  acid .  . 


-brommethane 

-ethane  (1, 1, 1).  .  . . 
"     (1,2,2).... 

-ethyl-alcohol 

-ethylene 

-hydrine 

-hydroquionone. .  .  . 

-phenol  (2:4:6) 

-phenol  (2:3:5) 

-quinone 

Tricosane  (n.) 

Tricyan-ethane 

Tridecane 

Tridecylene 

Triethyl  amine  (k.)  . . 

arsine 

benzene  (s.)  1:  3:  5. 


Formula. 


l:2:4CaH8(NH2)8 

OH.C6H2(NH2), 

C6H5.N:N2 

(CeH5CH2)8N 

CBr3.C02H 

NH2.C6H2.Br3   ....... 

l:3:5CeH3Br8 

l:3:4C8H8Br8 

l:2:3CaH3Br8 

CH2Br.CHBr.CH2Br... 

2:  4:  60H.CaH2Br8 

(OH)2C6H.Br3 

(C,H,)3N 

C02H.CH(CH2C02H)2.  . 
OH.CaH2(CO,H)8+H20 

CHa2.CCl(OC2H5)2 

CC13.CH(0C2H5)2 

CC13.C0NH2 

CC13.C02H 

1:3:5C6H8C18 

l:3:4CflH8Cl8 

1:2:3C6H3C18 

2:4:5Cl8CaH2.C02H. ... 
2:3:4Cl3CaH2.C02H... 
3:4:5Cl8CaH2.C02H  .    . 

Cl3CBr.. 

CC13.CH8 

CH2C1.CHC12 

CC13.CH20H 

CHC1:CC12 

CH2a.cHci.cH2a 

a3CeH(OH)2(2:3:5)... 

Cl3C8H2OH 

Cl3C6H2OH 

Cl8CflH.02 

CH3(CH2)21CH8 

CH3C(CN)8 

CH3(CH2)nCH8 

Ci3HM 

(C2H5)3N 

(C2H5)8As 

CflH3(C2H6)3 


Molecu- 
lar 
Weight. 


123 
139 
119 
287 
296 
349. 
314 
314 
314 
280 
330 
346 
185 
176 
226 
221 
221 
162 
163 
181. 
181 
181 
225 
225 
225 
198. 
133 
133 
149 
131 
147. 
213. 
197. 
197. 
211. 
324. 
105- 
184. 
182. 
101. 
162. 
162. 


Specific 
Gravity. 

Water  —  i. 

Air -i  (A). 


1.098010 


2.65811 
2.436" 


0.7782»° 


1.288 

1.629881- 

1.4658l°liq 


2.05501 
1.3249V 
1.4784° 
1.55002' 


1.417V 


0.779948 


0.7608V 
0.8445° 
0.7250» 
1.15117 
0.8636  V 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C.  =  Cor- 
rected. 


Boiling 
Point,  °C. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


v.  soluble 


v.  soluble 


s.  soluble 


44° 


insoluble 
v.  s.  sol. 
v.  soluble 
insoluble 


s.  soluble 
s.  soluble 
v.  soluble 
s.  soluble 
s.  sol.  hot 
s.  soluble 


s.  soluble 
v.  soluble 
v.  soluble 
soluble 


0.00715 
v.  s.  sol. 


v.  soluble 
v,  soluble 


soluble 
soluble 


91.3° 

135° 

121-2° 

119.6° 

44° 

87.4° 

16-7° 

96° 

111° 


40.52" 
0.510 


0.5 

v.  s.  sol. 

v.  soluble 


v.  soluble 
v.  sol.  hot 
soluble 
oo 
v.  soluble 
soluble 
soluble 


s.  soluble 
s.  soluble 


165° 


83° 


oo ;  oo  glyc, 
v.  v.  sol. 
soluble 


v.  v.  s.  sol. 
mod.  sol. 
v.  v.  s.  sol. 


s.  soluble 
v.  soluble 


v.  soluble 


v.  soluble 


141° 

57° 

63.40° 

17° 

53-4° 

163° 

129° 

203° 

-21° 


s.  soluble 


17.8° 


Q.618 
0.05111; 
sol.  hot 
insoluble 


v.  soluble 
v.  v.  sol. 
v.  soluble 
s.  soluble 
s.  soluble 
v.  soluble 


v.  soluble 
v.  v.  sol. 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 


134° 
67-8° 
53-4° 
165-6° 
47.7° 
93.5° 
6.2° 


14.2420 
insoluble 


abt.  340° 
257° 
73. 5o22"4 


245° 


278° 
275-6° 


219-21° 
sub. 


leaf  ./chlo  . . . 

needles 

yellow  oil. . .  . 
moncl.lea./al. 
moncl.  tab  .  . 
sm.  needles . . 

needles 

needles 

monocl.  pris. 

prisms    

monocl.  pris . 
small  need. . . 


216.5° 

sub.  dec. 

dec.  180° 

230°  dec. 

197° 

238-9° 

195° 

208. 5°C.764 

213° 

218-9° 

sub. 


rhombic 

warts 

moncl.  n./al. 


sub. 

104.07°  C. 
74.5° 
114° 

1510737 

88° 
158° 

sub.  leaf. 
243. 5-4. 5* 
252-3° 


mncl.  tab./w. 
rhomohedral. 
long  needles. 

large  tab./al. 
sm.  need./w. 

needles 

needles/al. . . . 


rhomb,  tab. 


320.7° 
volatile 
234° 

232.7°  C. 
88-9°- 
140O73fl  dec 


large  prisms, 
rhomb,  pris.  . 
long  need. /al. 
large  yel.  leaf, 
glit  leaf ./al.et 
need 


wh. — >ye\. 


217' 




C. 

— , — , — 


X-.no' 


gk 
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Name. 


lTriethyl  borate 

2  boride 

3  carbinol 

4  phosphine 

5  phosphite 

6  silicol 

7  «     ether 

8  silicon  hydride 

9  "     oxide 

10  Trihydroxy-benzene  (as.) 

11  -benzoic  acid 

12  -butane  (1,  2,  3) 

13  -pyridine  (s.) 

14  Triiodo-acetic  acid 

15  -benzene  (as.) 

16 Triisoamyl  amine  (K.)..  . 

17  Triisobutyl  amine  (K.) 

18  Trimellitic  acid 

19  Trimesic  acid  (s.) 

20  Trimethyl  acetic  acid. .  . . 

21  amine 

22  "     (K.) 

23  anthracene 

24 

25  "  

26  arsine 

27  benzoic  acid 

28  bismuth 

29  boride 

30  -butene  (3)  (2,  2,  3)  . . 

3 1  carbinol 

32  -butyl  alcohol  (2,  3,  3) 

33  citrate 

34  phosphate 

35  phosphine 

36  Trimethylene 

37  bromide 

38  -carbonic  acid. 

39  -dicarbonic  acid  (1,  2) 

40  Trinitro-benzene  (s.) . .  . . 

41  -cresole(l:3)(2:4:6)(K.) 

42  -cyan  methane 


Formula. 


Molecu- 
lar 
Weight, 


<CtH1)IBOi 

(C2H5)3B 

(C2H6)8COH 

(CW3P 

(C2H5)8P08 

(C2H5)3SiOH 

(C2H6)3SiOC2H6 

(C2H6)3SiH 

[(C2H5)3Si]20 

l:2:4C6H8(OH)3 

2:  3:  4(OH)8CaH2C02H  . 
CH8.(CHOH)2CH2OH.. 

2:4:6(OH)8C8H2N 

CI8.C02H 

l:2:4CaH8I8 

[(CH.kCH.CH^CHJ.N.. 

[(CH3)2CH.CH2]3N 

l:2:4CaH8(C02H)8.... 
1:3:5C6H8(C02H)8.... 

(CH3)3C.C02H 

(CH8)8N 

(CH8)8N 

1:2:4(CH3)8C14H7 

1:3:6(CH3)8C14H7 

1:4:6(CH,)AA 

(CH8)8As 

2:4:5(0^,0^00,11. 

(CH3)3Bi 

(CH3)3B 

(CH^C.CtCH^CH,... 

(CH8)3C.OH 

(CH^C.COmCH^.... 

(CH3)3.CflH507 

(CH3)3P04 

(CH8)8P 

CH2<(CH2)2>   

CH^r.CH^CILjBr 

<(CHa)>CHC02H.... 
<(CH2)2>C<(C02H)2. 

1:3:5  C6H8(N02)8 

CH3.CflH(OH)(N02)3... 
(N02)3CCN 

Bigto 


146. 

98. 
116. 
118. 
166. 
132. 
160. 
116. 
247. 
126. 
170. 
106, 
127, 
183. 
455 
227. 
185. 
210. 
210. 
102. 

59 

59, 
220 
220 
220 
120 
164. 
253 

56. 

98. 

74 
116 
234 
140 

76 

42 
201 

86 
130 
213 
243. 

171 

— 


0.8863? 

0.696123 

0  840210 

0.8121* 

0.9605  V 

0.8709° 

0.84034 

0.7510° 

0.8590° 


0. 785H 
0.766» 


Specific 
Gravity. 

Water  ■■  i. 

Ajr«x(A). 


1.232417 


0.90580 
0.662-1 
0.662-8-1 


2.3018 
1.9108 


0.7839'4 


1.219518 
>1. 


1.987  V 
1 .0879V 


llllli 
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Solubility  in  xoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,  °C. 
C.«  Cor- 
rected. 


Boiling 
Point,  HJ. 
C.  =  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


8.  soluble 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 


soluble 
soluble 
soluble 
v.  soluble 


soluble 
soluble 
soluble 
v.  soluble 


sol.  H£0A 


v.  soluble 
0.13ia 
soluble 
mod.  sol. 
soluble 


sol.  H^O, 
v.  soluble 
soluble 

00 


v.  v.  sol. 
v.  soluble 

00 


insoluble 
insoluble 
mod.  sol. 
2.69* 
2.2*° 
v.  soluble 
v.  soluble 


soluble 
v.  soluble 
v.  soluble 


v.  soluble 

oo 

v.  soluble 
v.  soluble 


sol.  bz. 
sol.  bz. 
s.  soluble 
s.  sol.  hot 


s.  soluble 
v.  s.  sol. 


v.  soluble 


deliq.  oo 
►hydrate 


soluble 


soluble 


insoluble 


soluble 


s.  soluble 


3920 


0.04ao 
v.  s.  sol. 
dec. 


2.95*  abs. 

soluble 

dec. 


140.5° 
d.l95-200° 


119.5° 

95° 

140-2° 

155.5-6.5074 

154° 

153° 

107° 

231° 

with  steam 


134-6°M 


mncl.leaf./et. 
silky  need./w. 


220-30° 
150°  dec. 
76° 


oo 

oo 

mod.  sol. 
mod.  sol. 
v.  soluble 
soluble 
soluble 


sub. 

237-40° 

189-92° 


228° 

345-50° 

35.3-5° 


sub.  300°+ 
163.7°  C... 
3.2-3.8°. 
3.2-3.8° 


micro,  cryst. . 
glit.  yel.  leaf, 
small  needles 
wh.  — >  yel  . . . 
wh.  — >  yel . .  . 

crusts 

prisms/w. . . . 
regular 


colorless. 


soluble 
mod.  sol. 


243° 
222° 
227° 


v.  soluble 


149-50° 


sub. 
<100° 
with  steam 
110° 


fluoresc.  leaf. 
1"  need./bz. . 


25  .45° 

17° 
78.5-9° 


soluble 
soluble 


soluble 


soluble 
v.  soluble 
soluble 
soluble 


-126.6° 

<-75° 

18-19° 

175° 

121.2° 

105-6° 

41.5° 


78-80° 
82.94°  C. 
131° 

283-7°  dec. 
197.2°  C. 
40-2° 
—  34°749 
165°  C. 
182-4° 
2io°3o 

dec. 


gas. 


rhomb,  tab. . . 
crystalline. .  . 
triclinic 


exp.  220° 


Digitized  by  LjVJUVlv 


needles/et . . . 
rhT>.  tab./al. 
sm.  yel.  need. 
campher.mass 
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Name. 


Formula. 


Molecu 

lar 
Weight. 


Specific 
Gravity. 

Water  — i. 

Air«i(A). 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Trinitro- 

naphth aline  (a) 

05).... 

(7) 

-phenol  (s.) 

"       (2,  3,  6).  .  . . 
"       (3,  4,  6).  .  . . 
-resorcine  (1:3)  (2:4:6) 
(K.) 

-toluene  (s.) 

-triphenyl  methane  . . . 
-xylene(l:3)(2:4:6)(K.) 

Trioxymethylene  (a) 

Tripalmitin 

Triphenyl  acetic  acid ...  . 

amine 

benzene  (s.) 

carbinol 

ethane  (s.) 

guanidine  (a) 

"     w 

hydrazine 

methane 

methyl 

phosphine 

Tripropyl  amine  (K.)  .  . . 

Tristearin 

Trithio-aldehyde 

"         (a.).... 

-carbonic  acid 

-glycerine 

Tytosin 

Undecane  (n.) 

Undecylene 

Undecyclic  acid 

Uramil  (murexan) 

Urea 

nitrate 

Urethane 

Uric  acid 

Usnic  acid  (d ) 

Usnic  acid  (i) 


C10H5(NO2)8  (1:3:5).. 
C^NO,),  (1:3:8).. 
C10Ha(NO8)2(l:4:5).. 

(N02)8C6H2.OH 

(N02)3C6H2.OH 

(NO^^H^OH 

(OH)2CeH(N02)8 


263.16 
263.16 
263.16 
229.15 
229.15 
229.15 
245.14 


see  picric  ac. 


2:4:6(N02)8C6H2.CH8... 

(NO^HJ^H 

(CH8)2CaH(N02)3 

CaHe08 

C8H6(C16H8102)8 

(CftH8)3C.C02H 

(CflH6)3N 

l:3:5CflH3(CeH6)8 

(C6H6)3COH 

CeH5.CH2.CH(CeH5)2 .... 
C6H5.N:C(NHC6H5)2.... 
HN.-CCNHCeHJN^eH,), 

(C6HS>2N.NHC6H6 

(C.H^CH 

(CflH5)3C? 

(CaH5)3P 

(CH8.CH2.CH2)8N 

CaHj^^HsgOjj), 

(CH3CSH)3 

(CH3CSH)8 

CS(SH)2 

CH2SH.CHSH.CH2SH... 
OH.C6H4.C2H3(NH2)C02H 
CH8(CH2)^CH8 

CnH^ 

CH^CH^CO^ 

CO<(NH.CO)2>CHNH 

CO(NH2)2 

CO(NH2)2.HN03 

NH2C02.C2H5 

C5H4N408 

Ci8H1607 

ClsH1607 


227 
379 
241. 

90 
806 
288. 
245. 
306. 
260, 
258. 
287. 
287. 
263. 
244. 
243- 
262. 
143. 
826. 
180. 
180. 
110. 
140 
181. 
156. 
154. 
186. 
143. 

60. 
123. 

89. 
168. 
344. 
344. 


0.8657Y 


0.7748 
1.2055 


1.0568** 


1.194 

0.750H 

0.8621V 


1.391" 
1.456 
0.758120 
0.772920 


1.323 


0.986221 
1.855-1.893 
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Solubility  in  zoo  c.c. 


Water  (w.).    Alcohol  (al.).    Ether  (et.) 


Melting 
Point,°C. 
C. «  Cor- 
rected. 


Boiling 
Point,  *C. 
C-  Cor- 
rected. 


Crystalline 

Form 
and  Color. 


v.  sol.  acet. 
v.s.sol.chlo. 
0.64  chlo. 


v.  soluble 

0.046M88% 

0.122l890% 


v.  sol.  chlo 
v.  s.  sol. 
0.39 


122° 
218° 
154° 


monoclinic. . . 
monocl./chol. 
glit.  yel.  leaf. 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


mod.8ol.hot 
mod.sol.hot 
v.  s.  soluble 

0.38617CS2 
sol.  bz. 
insoluble 
soluble 


soluble 
soluble 
soluble 


v.  soluble 
v.  soluble 
s.  soluble 


s.  soluble 
mod.  sol.bz 
sol.  bz. 
sol.  bz. 


insoluble 
v.  s.  sol. 
mod.  sol. 
sol.  bz.  hot 
v.  sol.  chlo. 
insoluble 
s.  soluble 

insoluble 


v.  sol.  hot 

soluble 
soluble 
0.0043mbs 
mod.  sol. 
s.  soluble 
s.  soluble 
v.  soluble 
insoluble 
7.9425abs. 
v.  soluble 
mod.  sol. 
s.  soluble 
v.  s.  sol. 
mod.  sol. 

00 

v.  s.  sol. 
4.87* 


v.  s.  sol. 
s.  soluble 
soluble 
v.  soluble 
s.  soluble 
sol.  acet. 
s.  soluble 
v.  soluble 
v.  soluble 


v.  soluble 
s.  soluble 
v.  soluble 
v.  s.  sol. 
v.  soluble 
soluble 


117-8° 

96° 

174-5° 

82° 

206-7° 

180-1° 

60-1° 

65.5° 

2.64-5° 

127° 

169-70° 

162° 

54° 

144-4.5° 

131° 

142° 

92° 

145-7° 

79° 


sub. 
310-20°° 

347-8° 
dist. 
360°  + 
348-9°  C. 
dec. 


21. 702* 


insol.  dec. 

insoluble 

0.0420 


sol.  NaaCOj 
mod.  sol. 
0.0117 


soluble 

insoluble 

insoluble 


71.6° 
45-6° 
al01°/?125 
[7  76° 


>360° 
154  .5-6  .5° 
dist.  in  vac 
205° 
246-7° 
57°  dec. 


314-8°  C. 
-25.6° 


insoluble 
insoluble 
100;  sol.  bz. 
8.  soluble 
v.  soluble 
0.007 
insoluble 
insoluble 


v.  soluble 
sol.  NH8 
5.06 

s.  soluble 
v.  soluble 
insoluble 
v.  s.  sol. 
v.  s.  sol. 


28.5° 


sol.con.  HC1 
s.  soluble 


soluble 
insoluble 
s.  soluble 
0.3ao 


132.65°  C. 

163° 

49-50° 

dec. 

203° 

192-3° 


358-9°7M 


small  need. .  . 
glt.n.or  scales 
sm.  yel.  pr. . . 

rhombic. 

cryst./bz 

yel.  prisms  . . 

needles 

irreg.  cryst.. . 
monocl.  pris. 
mncl.  pris./et 
rhb.  tab./et. . 
hexag./bz  . . . 
monocl.  leaf., 
rhb.  pris./al  . 
regular  tab.. . 
thick  needles 

rhombic 

transp.  cryst. 
mncl.  prs./et. 

colorless 

cryst 

rhomb,  need, 
long  prisms . . 
led.  brown  oil 


194.5°  C. 
195.4°  C. 
212. 5°100 


dec. 


180° 
dec. 
dec. 


silky  needles  . 


scales 

needles 

quadratic.  .*.  . 
monoclinic. . . 

leaflets 

scales 

yel.  pris./al .. 
yel.  mon.  pris. 
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6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Nam*. 


Uvicacid(2:5)  (3) 

Uvitic  acidl:  3:  5 

Valeric  acid  (n.) 

"     (n.)(K.).... 

aldehyde 

anhydride 

Valerylene 

Valylene 

Vanillic  acid  3:  4:  1 

alcohol  3:4: 1 

Vanilline  3:  4:  1 

Veratrol  (K.) 

Veronal 

Vesuvine  impure 

Vinyl  acetic  acid 

amine 

bromide 

chloride 

ether 

ethyl  carbinol 

"     ether. 

sulphide * . . . . 

Wood  alcohol 

Xanthene 

Xanthine  (2:6) .v.  . . 

Xanthone 

Xylene  (o.) 

"        "   (K.) 

"      (m.) 

"        "   (K.) 

"       (P.) 

"       "   (K.) 

"       "com'lpure(K.).. 

sulphonic  ac.  (4)  (1,  2). 
Xylenol  (1,  2)  (3) 

(1.2)  (4) 

(1.3)  (2) : 

(1,  4)  (4) 

(1.3)  (5) 

(1.4)  (2). 

Xylidined:  2)  (3) 

(1:2)  (4) 


Formula. 


Molecu- 
lar 
Weight. 


(CH3)2C4HO.C02H 

CH^HatCOsH), 

CR9(PHj£OJH. 

CH3(CH2)8C02H 

CH3(CH2)8CHO 

(C5H,0)20 

CH8.C  ;C.CH2.CH8 

CH1:C.(CHt).C:CH 

CH8O.CaH8(OH)C02H... 
CH3O.CeH3(OH)CH2OH . 
CH8O.C6H3(OH)CHO... 

QACOGHJ, 

(C2H8)2C<(CONH)2>CO 

c.A^y+iq.H. 

CH2:CH.CH2C02H 

(.CHt.)2>NH 

CH2:CHBr 

CH2:CHa 

(CH2:CH)tO 

ClHt.GH(OH).C,Hi 

C2H8.O.C2H5 

(CH.iCH,)^ 

(see  methyl  alcohol) 

CH2<(C6H4)2>0 

C«N4(OH)t 

CO<(CeH4)2>0 

QACCH,), 

C6H4(CH8)2. 

CaH4(CH3)2 

C6H4(CH3)2 

C.H4(CHAi 

c6h4(chj2 

QjH^CH^ 

(CH8)2C6H8.S08H+2H20 

(CH8)2C6H3OH 

(CH,)AH.OH 

(CH„)2C6H3OH 

(CH3)2C6H3OH 

(CH3)2CeH5OH 

(CH3)2C6H3OH 

(CH8)2C8H,.NH2 

(CH2)2C6H3.NH2 


140 

180 

102. 

102 

86. 

186. 

68 

66 

168 

154 

152 

138 

160. 

398. 

86 

43 

106 

62 

70 

86. 

72- 


182 

152 

196 

106 

106 

106 

106 

106 

106 

106 

222 

122. 

122 

122 

122 

122 

122 

121 

121 


Specific 
Gravity. 

Water -i. 

Air -i  (A). 


0.941520 
0.937« 
0.8185" 
0.927Y 


1.084H 


0.832124 
1.51671* 


0.840V 

0.76251* 

0.9125 


0.88181* 

0.876M 

0.8691  If 

0.863** 

0.8661*1 

0.8591* 

0.86111 


0362° 


1.169tt 
0.99115 
075517 


Digitized  by  LjOOQIC 


ORGANIC  COMPOUNDS 


335 
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Solubility  in  100  c.c. 

Melting 
PointT^C. 
C.  =  Cor- 
rected. 

Boiling. 

Point,  ^C. 

C.  =  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (al.). 

Ether  (et.). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

0.25100 
insoluble 
3.711 
3.7  c.c.16 
s.  soluble 
insoluble 

v.  soluble 
v.  soluble 

00 
00 

v.  v.  sol. 
v.  soluble 

00 
00 

135° 

290-1° 

-58.5° 

-59° 

with  steam 

sub. 

186.4°  C. 

185.5-6.5° 

103.4° 

215° 

55.5-6° 

50° 

sub. 

dec. 

285°  in  C02 

207.1°  C. 

needles/ w. . . 
fine  need./w  . 

colorless 

0.1214 
v.  sol.  hot 
1 .014;  580 
s.  soluble 
0.720,  8100 
s.  sol.  hot 

v.  soluble 
v.  soluble 
v.  soluble 
soluble 
soluble 
v.  soluble 

soluble 
v.  soluble 
v.  soluble 
soluble 
v.  soluble 
v.  soluble 

207° 

115° 

80-1° 

23° 

182° 

118° 

<-20° 

needles/w. . .  * 

prisms 

moncl.  n./w.. 

cryst 

cryst.  pw. . .  . 
cryst./bz. .. . 

168°,  70°12 
56° 

16O7B0 

-18-15° 

39° 

114-4.5° 

35.5° 

101° 

00 

soluble 

soluble 
soluble 

00 

a    enliiKIa 

00 
00 

00 
00 

22«    snliiMft 

oily 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

v.  s.  soluble 

0.2617 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

insoluble 

soluble 

soluble 

soluble 

s.  sol.  hot 

v.  s.  sol. 

s.  soluble 

soluble 

s.  soluble 
0.03317 

v.  soluble 

soluble 

v.  soluble 

soluble 

v.  soluble 

soluble 

soluble 

soluble 
V.S0I.KOH 
s.  soluble 
v.  soluble 

00 
v.  soluble 

00 
v.  soluble 

00 

00 

315°  C. 
sub.  pt.dec. 
350-1° 
142 .6°  C. 
142-3° 
139.3°  C. 
138.5-9.5° 
137- 5°  C. 
137-7.5° 

leaflets/al . . . 

powder 

long  need/al. 

-27.1° 

-29° 

-54.8° 

-54° 

15° 

15° 

colorless 

colorless 

moncl.  prisms 
moncl.  prisms 

dec. 

75° 

65° 

49° 

26° 

68°  or  64° 

74.5° 

<-15° 

49* 

rectang.  tab., 
long  need./w. 
long  need./w. 
leaflets 

soluble 
soluble 
soluble 

00 

soluble 
soluble 

218°  C. 

225°7" 

211-2° 

211.5°  C. 

219.5° 

211.5° 

225° 

226° 

00 
sol.  NaOH 

needles 

fine  need./w. 
monocl.  pris. . 

8.  soluble 

mod.sol.lig 

moncl.  tab . . . 
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Name. 


Xylidine  1:  3:  2. 
1:3:4. 
"        1:3:5. 
1:4:2. 

Xylose  (1.) 

Zinc  ethyl 

methyl 


VoraiilA* 


(GHJAHrNH, 
(CH^1C,H,.NHi( 
(CHJAH.-NH, 
(CH„)2C,H,.NHi( 

C.H..O, 

ZnCCjH,), 

ZnCCH,), 


Molecu- 
lar 
Weight 


121.13 
121.13 
121.13 
121.13 
150.08 
123.48 
95  45 


Specific 
Gravity. 

Water  —  i. 

Air-x(A). 


0.9184" 

0.9935° 

0.9801* 

1.535° 

1.18218 

138610 


Digiti: 


zed  by  G00gk 


OBOANIC  COMPOUNDS 


337 


K 

Solubility  in  zoo  c.c. 

Melting 
PoinV5^. 
C.»  Cor- 
rected. 

Boiling 
PointT^. 
C-  Cor- 
rected. 

Crystalline 

Form 
and  Color. 

Water  (w.). 

Alcohol  (ah). 

Ether  (et.). 

1 

2 
3 
4 
5 

6 

7 

216° 

212° 

220-1.° 
2i6o7M 

15.5° 
150-3° 
-28° 
-40° 

U7J0 

dec. 

dec. 

v.  v.  s.  sol. 
dec. 

v.  v.  s.  sol. 
soluble 

orthorhomb 

118° 
46° 
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XXXI 

PHYSICAL   CONSTANTS    OF    ALKALOIDS 

Compiled  by  Atherton  Seidell 

EXPLANATORY   REMARKS 

This  table  was  compiled  from  the  data  found  in  the  United  States  Pharma- 
copoeia, 8th  Revision  (1905);  Beilstein's  "  Handbuch  der. Organ.  Chemie,"  3rd 
Edition  (1896-1899),  and  Erganzungsbande  thereto  (1901^1906).  Merck's 
1907  Index;  Hager's  "Handbuch  der  Pharmaceutischen  Praxis"  (1900); 
Bruhl's"Die  Pflanzen  Alkaloide  "  (1900);  and  Pictet's  u  The  Vegetable 
Alkaloids"  —  translated  and  revised  by  H.  C.  Biddle  (1904). 

No  attempt  has  been  made  to  include  every  alkaloidal  compound  men- 
tioned in  the  above-named  reference  books,  but  those  only  have  been  selected 
which  appear  of  most  general  interest  and  for  which. the  constants  have  been 
most  completely  determined. 

The  solubility  data  are  for  the  most  part  of  qualitative  reliability  only. 
The  quantitative  statements  found  in  the  reference  books  vary  considerably, 
especially  so  in  the  case  of  alcohol  as  the  solvent.  In  fact  it  is  practically 
hopeless  to, harmonize  them  in  a  reasonably  satisfactory  manner.  In  the 
present  table  an  attempt  has  been  made  in  all  cases  to  select  a  value  from  the 
available  sources  which  is  nearest  the  truth,  giving  preference,  however, 
to  the  U.  S.  P.  results.  It  may  also  be  mentioned  that  in  practically  all 
reference  books  the  solubilities  are  expressed  in  terms  of  parts  of  solvent  to 
dissolve  one  part  of  alkaloid.  It  is  often  uncertain  whether  weight  or  volume 
parts  are  meant,  and  furthermore  the  temperature  is  frequently  omitted,  as 
well  as  the  degree  of  purity  or  strength  of  the  solvent  employed.  For  greater 
uniformity  and  convenience,  the  solubility  values  have  been  recalculated  to 
terms  of  weight  of  alkaloid  dissolved  in  100  grams  of  the  solvent.  Unless 
otherwise  stated,  it  is  to  be  understood  that  the  compounds  are  colorless. 

Sol.  «  soluble,  v.  «=  very,  si.  =  slightly,  insol.  —  insoluble. 

Tho  compiler  of  this  table  desires  to  acknowledge  his  indebtedness  to 
Professors  W.  A.  Puckner  and  H.  M.  Gordin  for  valuable  criticisms  and 
suggestions. 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 

17 

18 
19 

20 
21 
22 

23 
24 
25 
26 


27 

28 
29 


Name. 


Aconitine . 


hydrobromide . 

hydrochloride . 

nitrate 

sulphate 

Anhalonidine .... 

Anhalonine 

Anhydroecgonine . 

hydrochloride  . 
Apoatropine 

hydrochloride . 

Apocodeine 

Apomorphine .... 


iodate .  . . 
sulphate . 


valerate  

Bebeerine  (Bebirine) 
hydrochloride 


Berberine 

hydrochloride . 

bisulphate 
Brucine  


Formula. 


C^^OuCorC^H^NO,,) 

C84H47NOu.HBr+  2.5^0 . 

C34H47NOu.HCl+3HaO(3) 
C84H47N011.HNO.+  5.5H.O 

ffife*::::: 


Molecular 
Weight. 


C9HJ3N02.HC1. 


hydrochloride 

Arecoline  hydrobromide 
Atropine  (Daturine) 

gold  hydrochloride .  . . 


hydrochloride . 

nitrate 

sulphate 


C17HnNO^.HCl. 

Cl8H19NO, 

C.AtNO....... 


C8HJ*Oa.HBr. 

cl7ri^o, 


(C^HajNOa.HCOAuCl,. 


seas? 


H^04(12).. 


(ClTg^O,.CftHlo02).H,0 


C^H^NO.+  ei^O 

C20H17N04.HC1+ 4^,0(11) 

0^l7NO4.H^O4 

C„HwN304+  411,0(11).... 


C^eNA-HCl 

C-3H2aN204.HN03.2H,0  . . 
((JwHJflN204)2H,S04.7H^). 


Melting 
Point. 


645.386 


771.364 

735.902 
708.484 
1388.858 
221.13 
221.13 
167.110 
203.582 
271.178 
307.646 
281.162 
267.146 

303.614 
236.042 
289.194 


195°  (1) 


163°  (4) 


465.122 
676.474 

409.22 

299.178 

335646 

443.242 
443.678 
431.232 
466292 


430.696 

493.278 

1012.654 


154°  (5) 
85.5° 

235°  (6) 

240° 
60p-62° 

237°-9° 


200°-10°  (6) 

167°-8° 

115° 

135°-7° 


183°-184°.5 
(4)  (7) 
42° 

214°  (8) 

259° 

145°  (4) 


105°  (9) 


230°  (6) 


(1)  With  slow  heating  at  182°  with  decomposition. 

(2)  3%  solution  in  alcohol. 

(3a)  In  2%  aq.  solution.    (3)  Or  3 . 5  HsO. 


(4)  Of  the  anhydrous  salt. 

(5)  159°  according  to  BeiUteJn. 

(6)  With  decomposition. 
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STANTS  OF  ALKALOIDS 

Seidell 


Solubility  at  2$°. 
jj                      Grams  per  zoo  Grains: 

Optical 
Activity. 

Crystalline  Form, 

a       -■■  ■  -  ■ —  ■  ■■ 

C,H5OH. 

(oa.3  wt.  %)• 

(C^O. 

Color,  Etc. 

1  0.0312 

2  soluble 

3  soluble 

4  soluble 

5  soluble 

6  soluble 

7 

4.54 

soluble 

soluble 
soluble 
soluble 
soluble 
soluble 
soluble 
soluble 
v.  soluble 

2.27 

[«]/>»= +  11° 
(2) 

Md— 

30.47°  (3a) 
laevo 
lsevo 
lsevo 
inactive 

rhombic  tables  or 
prisms;  also  amor- 
phous. 

monoclinic  tables. 

soluble 
soluble 
v.  si.  sol. 

needles,  octohedra. 
needles. 

8  v.  soluble 

9  soluble 

10  si.  soluble 

11  soluble 

12  v.  si.  sol. 

13  si.  soluble 

14  2.53 

15  soluble 

16  0.22 

17  si.  soluble 

18 

crystals.          [morphic. 

needles,  rhombic,  hemi- 

prisms. 

leaflets.                [mass. 

amorphous,        gummy 

amorphous  mass,  turns 

green  in  air. 
monoclinic  prisms, 
prisms, 
rhombic      prisms      or 

needles  (sublimes), 
crystals,     leaflets     or 

glistening  powder. 

[a]D— -61.5° 

v.  soluble 

soluble 
soluble 

2.62 
soluble 
68.5 

soluble 
soluble 

0.0536 

6.0 

inactive 

19       263 

10  v.  soluble 
110.016  (cold) 

12  v.  soluble 

13  22.2(21°) 

14  soluble 

!5       1.0(21°) 
!6'0.31  (cold) 

17  v.  soluble 
tSisoluble 

27 

si.  soluble 
v.  soluble 
v.  soluble 

1.0  (cold) 
soluble 
si.  soluble 
v.  soluble 

0.0467 
si.  soluble 

inactive 

powder  or  needles. 

crystal  crusts. 

glistening  prisms. 

needle  clusters  (hygro- 
scopic),         [prisms. 

red-yellow   neeales   or 

bright  orange  needles. 

fine  yellow  crystals. 

monoclinic  columns, 
plates,  prisms  or  leaf- 
lets. 

crystalline  clusters. 

four-sided  prisms. 

long  needles. 

[a]z>«-298° 

v.  si.  sol. 

inactive 

v.  si.  sol. 

[a]D=- 119° 
-127°  (10) 

soluble 

!9! 

17)  At  about  189.9°  (U.  S.  P.) 

(8)  At  180°  when  amorphous. 

(9)  At  178°  when  anhydrous. 


(10)  In  chloroform  solution. 

(11)  Also  with  .2HjO. 

(12)  Also  with  .1  HiO. 
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Name. 


Formula. 


Molecular 
Weight. 


Melting 
Point. 


1 


18 

19 
20 
21 


Bulbocapnine 


Caffeine  (tri  methyl  xan- 
thine). 

citrate 

hydrochloride 

sulphate 

tri  iodide 

valerate  (iso) 

Carpaine 


C19Hl9N04 

C8H10N4O2+H,O(l). 


hydrochloride . 
Chelerythrine. . 


Chelidonine 


hydrochloride . 
Cinchonidine 


hydrochloride . 


bisulphate . 
sulphate . . 


Cinchonine. 


hydrochloride . 


nitrate 

bisulphate . 
sulphate . . 


C8H10N4OrCAO7 

C8H10N4O2HCl+2HaO(3) 

C8H10N4O2.H2SO4(4) 

C8H10N4O2I2.HI+ 1.511,0. 

C8H,0N4O2.C6H10O2 

C14H^NO, 


C14H26N02.HC1.... 
C19HuN02(OCH3)a 


CaoH10NO5+HaO. 


CoH^O^HCl. 
C^H^N.O 


ClwHa,N2O.HCl+HaO(ll). 

CioH^NaO  .HaSO.H-  5H20 . . 
(C1^?NaO)2.H2S04+ 

C^NaO..' 


C19HaN9O.HCH-2H20... 

C^HaaNaO.HNOa-l-iHaO. 
Ci.HaaNaO.HaSO.  +  ^O. 
(C1,H21NaO)a.lCS04+ 
2HaO(19). 


325. 162 

212.136 

386.184 

266.620 

292.206 

592.912 

296.20 

239.21 

275.678 
347.146 

371.183 


389.634 
294.196 

348.68 


482.362 
740.526 

294.196 


366.696 

366.222 
464.346 
722.510 


199° 
236.8°  (2) 


171°  (21) 


121°  (cor.) 

225°  (7) 
203°-4° 

135°-6° 


207.2°  (cor.) 


205.3°  (13) 
264.3°  (cor.) 


198.5° 


(1)  Anhydrous  when  crystallized  from 

alcohol. 

(2)  When  dried  at  100°  to  constant 

weight. 

(3)  Also  anhydrous,  Beilstein. 
h)  Also  with  .1  HtO. 

(5)  With  decomposition. 

(6)  In  absolute  alcohol. 


(7)  Begins  to   darken    and   decompose   at 

higher  temperature. 

(8)  In  96%  alcohol,  p  =  2. 

(9)  For  a  solu.  in  a  mixture  of  2  vols.  CHCla 

andlvol.C*HfiOHof97%,p-l.l-2.1. 

(10)  Grams  per  100  cc.  of  saturated  solution 

in  99.75  vol  ..per  cent  al 

(11)  Also  with  .2  HsO. 
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Solubility  at  250. 
Grams  per  100  Grams: 


ttjO. 


WOH 

(92.3  wt.%). 


«W2o. 


Optical 
Activity. 


Crystalline  Form, 
Color,  Etc. 


insoluble 

2.19 

soluble 
soluble  (5) 
soluble  (5; 
soluble  (5) 
soluble  (5) 
insoluble 

11.6 


soluble 
1.88 
soluble 


soluble 
0.267 


237.1° 


v.  soluble 
11(12°)  (6) 


[a]D  =  +  21° 
55'  (6) 


10 


insoluble 


0.31  (18°) 
0.019(11.5°) 


si.  soluble 


soluble 


si.  soluble 
soluble 


inactive 


Md20=  + 

115°  24'(8) 


5  (20°) 


v.  soluble 
1.6 

0.043 


4.5  (cold). 


3.79  (12°) 
217  (14°) 
21        1.7? 


6.13  (13°) 

25.55(18.5°) 
(10) 

v,  soluble 
1.4 

0.795     (20°) 
(15) 

100  (cojd) 

soluble 
111 (14°) (18) 
10 


0.53  (15°) 


0.0237 

0.27    (10°) 
(16) 

0.18  (cold) 


107.9°  (9) 
l?evo 


laavo 
laevo 

229.6(14) 

[a]D=  + 

165.5   (17) 
dextro 


0.043 


170.3   (20) 


rhombic       hemihedral 

prisms, 
flexible    silky   needles 

(sublimes), 
monoclinic  crystals, 
monoclinic  crystals, 
rosettes  of  needles, 
long  metal  green  prisms 
fatty  glistening  needles 
monoclinic         prisms, 

rhombic         crystals 

(sublimes), 
long  needles,  rhombic 

or  monoclinic. 
fhombohedral  crystals 

(solutions     fluoresce 

blue), 
monoclinic    tables    or 

powder  (tribolu- 

minescence  in  sol.) 
fine  crystals, 
large  trimetric  prisms. 

large  double  trimetric 
pyramids,  mono- 
clinic. 

long  monoclinic  prisms 

glistening  needles  or 
prisms. 

monoclinic  tables, 

columns,  prisms  or 
needles  (sublimes). 

monoclinic  crystals. 

monoclinic   crystals, 
rhombic  octohedral. 
prismatic,     :    rhombic 
monoclinic. 


(12)  Also  with  .6  H2O. 

(13)  Darkens  at  203°,  U*  S.  P. 

(14)  In  absolute  alcohol,  p=  0.1875. 

(15)  In  84  vol.  per  cent  alcohol. 

(16)  In  ether  of  rf  =  0.73. 


!17)  2 .  425  v  in  aq.  solution. 
18)  In  alcohol  of  d  =  0.85. 
19)  Also  .  1  HaO. 
20)  0 .  855  o  in  aq.  solution. 
21)  For  anhydrous  salt. 
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Cinchotine . 
Cocaine. . . , 


Codeine. 


Name. 


C„H»N,0. 
CI7H„N04. 


hydrochloride . 


CtAtNO^HCl. 


C18H81N08+HtO. 


\hydrochloride . 
phosphate 


sulphate . 


Colchicine 

Conhydrine  (oxyconiine) 
(pseudo) 


Coniine  (d-2-propyl    pi- 
peridine). 


hydrochloride . 
Cryptopine 


Cytisine  (Ulexine). 


Delphinine . 


Diacetyl  morphine  (He- 
roin), 
hydrochloride. 


Formula. 


C18H21N08.HCH-2H20  .. 
C18H31N08.H8P04+2H80 
(6). 

(CMH8.N08)8.H8S04+ 


CaH^O.. 
C8H17NO.. 
C8H17NO.. 


C8H17N. 


CaHj.N.HCl. 

c^i^no,... 


CuHMNaO. 


CaH^NOeClS). 

C^H^NO, 

C21H23N06.HC1. 


Molecular 
Weight. 


296.212 
303.178 

339.646 

317.194 


371.678 
433.280 


786.522 

399.21 

143.146 

143.146 

127.146 


163.624 
369.194 

190.132 


409.29 

369.194 

405.662 


265°-278° 

(cor.) 
98° 


Melting 
Point. 


189.9° 


154.9°  (4) 


264°  (4) 
235° 


278°  (7) 

142.5  (8) 

120.6 

101-2 

-2.5°  (10) 


208°-210° 
217° 

152°-3° 


120°  (14) 
171°,  173° 
230°-231° 


(1)  In  absolute  alcohol,  p=» 0.625.  (5)  In  97%  alcohol. 

(2)  In  chloroform  solution,  o— per  cent  CHCU.  (6)  Also  with  1.5  HaO. 

(3)  In  alcohol  solution,  g-  %  &HAOH.  (7)  Chars  at  200°  and  residue  melts  at  278°. 

(4)  For  anhydrous  salt.  (8)  When  dried  over  H2SO4. 
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Solubility  at  25°. 
Grams  per  100  Grams: 


HjO. 


C^OH 

(02.3  *t.  %) 


(Wi<>. 


Optical 
Activity. 


Crystalline  Form, 
Color,  Etc. 


0.166 


250 


0.83 


4  (15°) 
44.9 


3.3 


4.54 
)  soluble 
(0  soluble 


ll 


1.1 


50 
insoluble 

78  (16°) 


0.002  (20°) 
v.  si.  sol. 
50 


20 


38.4 


62.5 


insoluble 
26.3 

insoluble 


0.383 

0.0967 

v.  soluble 

soluble 

soluble 


all     propor- 
tions 

soluble 
v.  si.  sol. 

30. 1(8°)  (11) 


4. 8  (20°)  (15) 
si.  soluble 
soluble 


0.0746 

insoluble 

0.645 
soluble 
soluble 

ca.  16 


insoluble 
insoluble 

insoluble 


9.  (20°) 
si.  soluble 
insoluble 


[a]z>17=  + 
199  (1) 

(15.827+ 
.00585  q) 
(2) 

[a]D*° 

(52.18+ 
0.1588g) 

aj-- 135.8° 
(5) 


[<x]d  for 
neutral 

salts  —  — 
134° 


l»vo 
dextro 

4.30°   (9) 

16.4° 


inactive 

[a]D17 

119.1°  (12) 


inactive 


needles  from  alcohol. 

four  or  six-sided  mono- 
clinic  prisms. 


monoclinic         prisms, 
leaflets  or  powder. 


orthorhombic  prisms, 
octohedral  crystals 
or  crystalline  powder. 

short  needles. 

needle  shaped  crys- 
tals, or  powder. 

rhombic  prisms,  needle 
shaped  crystals  or 
powder. 

pale  yellow  leaflets  or 
powder.     , 

leaflets  (sublimes), 
b.  pt.  225°. 

needle  shaped  crys- 
tals (sublimes),  b.pt. 
229°. 

oily  liquid,  d19=  0.844, 
b.  pt.  (739  mm.) 
163.5°  in  hydrogen. 

large  rhombic  crystals. 

microscopic  six-sided 
prisms  or  plates. 

rhombic  nemihedral 
crystals  (sublimes 
to  needles  and 
leaflets). 

rhombic  crystals, 

plates. 

prisms  or  powder. 

crystalline  powder. 


13)  C3«H«9N07  (BriihlX 

14)  Decomposes  without  melting. 
,15)  In  98%  alcohol. 

2%  aq.  solution;  -  1110,  22'  for  5%  aq.  solution. 


(9)  In  8%  solution. 

(10)  Solidifying  point. 

(11)  In  absolute  alcohol 

(12)  In 
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Name. 


Formula. 


Molecular 
Weight. 


Melting 
Point. 


1 
2 
3 

4 

5 
6 

7 

8 
9 

10 
11 

12 

13 

14 

15 
16 

17 

18 
19 

20 

21 

22 

23 
24 


Dionin  (ethyl  morphine 

hydrochloride). 
Ditaine  (Echitamine)  .  . 

Ecgonine 


hydrochloride . 

Emetine 

Ephedrine 


Ergotinine . 


a  Eucaine 

hydrochloride . 

Eucaine 

hydrochloride . 


Gelseminine .... 
hydrochloride . 


Homoatropine    (oxyto- 
luylatropeine). 

hydrobromide 

Hydrastine 

hydrochloride 


Hydrasu'nine .  .  . 
hydrochloride . 


bisulphate .  .  . 
Hydroberberine . 
Hydrocotarnine . 


0^^0,^01+2^0(1) 
001^^0,+ 4^,0  (3).... 
0^,^03+ H,0 


C^NO^HCl. 

CaoH^NA..-. 
C10HiaNO 


CasH^Oe 


C^H^NO, 

C^H^NO^HCl+^O... 

C^NO, 

CuH^NOa.HCl 


C22xi26N203 

QoH^NA.HCl. 

C10H21NO3 


C1,H2lN03.HBr. 
C21H21N06 


C^NOe.HCl+aq. 


CnHl3N03 

CnHnN03.HCl. 


Hydrohydrastinine. . . . 
Hyoscine  (Scopolamine). 


CnHnNOa.H2S04.. 

C20H21NO4 

C12H15N03+*H20. 


C„H13N02. 
C17H21N04. 


385.694 

456.308 

203.146 

239.614 

508.34 

165.13 

612.36 

333.226 
387.71 

253.178 
289.646 

366.228 

407.696 

275.178 

356.106 
383.178 

419.646 

207.114 
225.566 

287.184 

339.178 

230.138 

191.114 
303.178 


125°  (2) 

206°  (4) 

198°  (6) 

246° 
62°-65°  (8) 


205°  (9) 

103°-5° 
ca.  200°  (2) 

ca.  78°,  91° 
268°  (2) 

172°  (11) 

330°  (12) 

95.5°-98.5° 

213.8° 
131° 


116°-7° 
212°  (2) 


216°  (2) 

167° 

50°,  55° 

66° 
ca.  50°,  59° 


(5)  For  2%  solution  in  97%  alcohol. 

(6)  At  205°  after  drying  at  140°. 

(7)  In  95%  alcohol. 

(8)  Alsog^^a^^jgo^ 


(1)  .1  HjO  also  given. 

(2)  With  decomposition 


2)     w  iui  ueuumpuaiuuu. 

(3)  Also  .1  H2O.  dehydrates  at  105°. 

(4)  With  rapid  heating,  decomposes. 
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14.3 
soluble 
21.7  (17°) 


soluble 
0.1 
6  soluble 


8 


insoluble 

io 


Solubility  at  250. 
Grams  per  x 00  Grams: 


H,0. 


50 

v.  soluble 

1.83(17°)  (7) 

si.  soluble 
v.  soluble 
soluble 

0.5  (20°)  (7) 


3-5 

insoluble 

v.  soluble 

1481.  soluble 


17.5 
v.  si.  sol. 

soluble 

si.  soluble 
v.  soluble 


soluble 
insoluble 


C,H5OH 
(92.3  wt.  %). 


insoluble 
si.  soluble 
v.  si.  sol. 


117 


11 


v.  soluble 
soluble 

soluble 

v.  soluble 
si.  soluble 

v.  soluble 
insoluble 


v.  si.  sol. 


3.08 
0.75 


10.52  (15°) 


v.  soluble 
v.  soluble 


soluble 

soluble 

v.  soluble 

v.  soluble 
v.  soluble 


(<Wfo. 


28.8°    (5) 
laevo 

[«]d-- 57 
inactive 


[a]D=+335c 
(10) 


insoluble 
0.80 

soluble 

v.  soluble 
0.77 


v.  soluble 

v.  soluble 
v.  soluble 


Optical 
Activity. 


678°  (13) 
laevo 

inactive 
inactive 


Crystalline  Form* 
Color,  Etc. 


inactive 


[«]D-- 
33.1° 


microscopically     crys- 
talline powder, 
thick  glistening  prisms 

monociinic  prisms 

(from  abs.  alcohol). 

triclinic  plates. 

leaflets. 

crystalline     mass, 
b.  pt.  225°.     (Briihl) 

prismatic  needles  (solu- 
tions fluoresce  violet) 

shining  prisms, crystals. 

rosettes  of  small  crys- 
tals or  powder. 

crystals. 

plates  and  prisms  or 
powder. 

rosettes  from  benzene, 
also  amorphous. 

microscopic  columns  or 
prisms. 

glistening  prisms  from 
alcohol. 

rhombic  prisms. 

rhombic  prisms  tri- 
metric. 

microcrystalline  pow- 
der. 

needles  (from  ligroin). 

yellowish  needles  (aq. 
solutions  fluoresce 
blue). 

crystals  with  green 
fluorescence. 

monociinic  needles  or 
octohedrons. 

monociinic  prisms 

(from  ether). 

crystals. 

varnish  drying  syrup, 
prisms  when  pure. 


(9)  When  crystalline;  at  138°  when  amor- 
phous. 


(10)  In  alcoholic  solution, 
til)  Wh 


When  dry- 


C12)  Decomposes  without  melting. 
(13)  In  chloroform  solution,  1.275  grams  in 
50  cc. 
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Formula. 


Molecular 
Weight. 


Melting 
Point. 


1 

2 

3 

4 

5 
6 

7 
8 
9 

10 

11 

12 

13 

14 
15 

16 

17 

18 

19 
20 

21 


Hyoscine  hydrobromide . 

sulphate 

Hyoscyamine 

hydrobromide 


hydrochloride . 
sulphate 


(pseudo). . 
Laudanine .  . 
Laudanosine. 


Lobeline . 
Lupanine . 


Lupinine. 


hydrochloride . 


Lycorine . 
orphine . 


Ly< 

Mo 


acetate 

hydrochloride . 
meconate .... 


nitrate .  . 
sulphate . 


Narceine 


C17H21N04.HBr+3H,0(l) 

(C17H2,N04)2.HaS04+ 

2H20(4). 
CnH^O, 

CnH^NOa.HBr 


^NO.-HCl 

;C17HttN03)a.H2SO4(6). 


CaHrN04. 
Cl8HMN02. 

CAN/). 


CaiH40N3Oa(orC10H19NO). 


CnH40N2O2.2HCl. 

Ca^BN,Oa 

C17HlaN08+H20. 


C17H1,NOa.C2H4Oa+  3H20 . 
C17HlaNOs.HCl+  311,0  ... 
(C17H1WN08)2C7H407+ 


511^ 

(CgH^08)2.H2S04  + 
CMH^N08+3H20(17). 


438.154 

740.472 

289.192 

370.122 

345.662 
676.474 

289.192 

343.21 

357.226 

285.194 

248.212 

352.34 

425.276 

572.276 
303.178 

399.242 

375.678 

860.436 

348.18 
758.49 

499.274 


191°-2°  (2) 


108.5° 
151.8° 


198.9 


133°-4° 
166° 
89 


44° 


68.5°-69.2° 
(8) 

212°-3° 

250°  (11) 
254°  (12) 


ca.  200°  (14) 
ca.  250°  (15) 


ca.  250°  (15) 
170°  (18) 


(1)  Also  with  less   HiO  of   crystallisation 

depending   upon    the   solvent    from 
which  it  is  crystallised. 

(2 )  When  anhydrous. 

(3)  For  an  8%  solution  of  an  atrocine  free 

E  reparation  containing  .2  HjO. 
to  anhydrous. 


(5)  For  p- 3.22. 

(6)  Also  with  2  HsO. 

(7)  For  p  -  2. 

(8)  B.  pt.  inH  -  255.7°. 

(9)  In  aq.  solution  of  specific  gravity  1.005. 

(10)  In  2%  solution. 

(11)  With  decomposition. 


PHYSICAL  CONSTANTS  OF  ALKALOIDS 


349 


66.6 

v.  soluble 

soluble 

v.  soluble 

soluble 
v.  soluble 

si.  soluble 


Solubility  at  25°. 
Grams  per  100  Grams: 


ttjO. 


insoluble 


soluble 


decomposes 


soluble 

si.  soluble 
0.03 


44.4 

5.87 

4.0 

soluble 
6.53 

0.078  (13°) 


C^OH 

(92.3  wt  %). 


6.25 

v.  soluble 

v.  soluble 

50 

soluble 
15.6 

soluble 
si.  soluble 
v.  soluble 

v.  soluble 

soluble 

soluble 

soluble 

si.  soluble 
0.595 

4.63 

2.38 

soluble 


soluble 
0.0625 


0.215 

0.105     (13°) 
(19) 


(CA)to. 


insoluble 


32.9°  (3) 


0.04 

si.  soluble 
0.154(18°) 
5.18  (16°) 

si.  soluble 

soluble 

soluble 


si.  soluble 
0.0224 


insoluble 
insoluble 


insoluble 
insoluble 


Optical 
Activity. 


20.3  (5) 
laevo 


rhombic  crystals  from 

H20. 
microscopic       needles 

from  HaO. 
needles,         tetragonal 

pyramids  or  plates, 
prismatic         crystals, 

deliquescent. 


28.6°  (7) 


indistinct  crystals  or 
powder  (deliques- 
cent). 


inactive 
103.23°(7), 


dextro 


(9) 

[cc]d=  - 14° 
(10) 


130.9  (13) 


111.5°(16) 


inactive 


Crystalline  Form, 
Color,  Etc. 


small  trimetric  prisms, 
needles  from  benzene. 

yellow,  honey-like 
liquid. 

needles  (also  laevo 
and  inactive  modi- 
fications). 

tables  fr6m  acetone, 
rhombic  crystals 
from  petroleum  ether 

large  rhombic  crys- 
tals. 

polyhedric  crystals. 

rhombic  prisms,  fine 
needles  or  crystal- 
line powder. 

crystalline  or  amor- 
phous powder. 

needles  or  micro- 
crystalline  cubes. 


acicular  crystals  or 
cubical  masses. 

prisms  or  fine  needles 
(deliquescent). 


(12)  When    heated    slowly,    first    turning 

brown  at  200° 

(13)  In  methyl  alcohol.  C  -  2.292. 

(14)  With  loss  of  acetic  acid  and  water. 

(15)  Turns  brown  and  chars  without  melt- 

ing. 


(16)  For  anhydrous  salt,  C  -  2.24. 

(17)  Also  with  .1  and   2  HiO. 

(18)  When  dehydrated  at  100°  it  melts  at 

145  2°  (cor.) 

(19)  In  80%  alcohol. 
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10 

11 

12 
13 
14 
15 
16 
17 
18 

19 
20 

21 

22 

23 

24 

25 

26 


Name. 


Narceine  hydrochloride 

bisulphate 

Narcotine 


C^H^NO^HCl+SH.OCl) 
C23H27N08.H2S04+  2H20. 
C^H^NO,... 


hydrochloride . 
Nicotine  — 


C^NCVHCl  (5). 
C10HJ4N2 


hydrochloride . 
salicylate .... 

tartrate. ..... 

Oxy acan thine. . . 


Cl0HMN2.HCi  (6) 

C10H14N,C,H6O3 

C10Hl4N2.2C4H6O9+2H2O. 
ClflH21N03 


hydrochloride  . 
Oxysparteine  . .  . 


ClflH21NOa.HCl+2H20.. 
C|6H24N20 


Papaverine 

hydrochloride 

Paucine 

Pelletierine 

Pellotine 

Pereirine 

Physostigmine  (Eserine) 


hydrochloride . 
salicylate .... 


sulphate 

Pilocarpidine 

platinum  chloride 
Pilocarpine 

hydrochloride 

nitrate 


Formula. 


(V^NO, 

C20H2)NO4.HCl 

C27H3^A+6iH2O(10)... 

cLh^no;.:::::::::::::: 

C^H^OC?) 

C1BH21N302 


C^NA-HCl.... 
C16H21N302.C7H603- 


(C16HaiN802)2.H2S04  . 
C10H14N2O2 


(Cl0H14N2O2HCl)2PtCl4  + 

4H20 
CuHlflN202 

CuHiaN202.HCl 

CnHlflN202.HN03 


Molecular 
Weight. 


535.742 
579.342 
413.194 

449.662 
162.132 

198.60 
300.18 
498.260 
311.178 


383.678 

248.212 

339.178 
375.646 
630.466 
139.114 
237.162 
296.212 
275.198 

311.666 
413.246 

648.482 

194.132 

870.304 

208.148 

244.596 

271.146 


Melting 
Point. 


190°-2°  (2) 


176° 


b.  pt.  in  H 
246.7° 


117.5° 
202°- 214°  (7) 


84° 

147° 

245°-7°  (?) 

126°  (11) 

b.pt.l95°(12) 

110° 

118°-124° 

105°-6° 


178.9°  (14) 
140°  (15) 


187°  (16) 
34° 

195.9°  (19) 
170.9°  (20) 


(1)  Also  with  .54  HjO. 

(2)  When  anhydrous . 

(3)  In  85%  alcohol. 

(4)  In    chloroform,    neutral   solutions   are 
laevo,  acid  solutions,  dextro. 


(6)  With  .2  HC1  (Hager). 

(7)  In  hydrated  form  m.  pt.  -*  138°-146°. 

(8)  For  p  =  4  in  chloroform. 

(9)  For  p  =  2  in  aq.  solution. 


(10)  Anhydrous  according  to  Beilstein. 
(5)  Also  .1  H2O,  yields  basic  salts  by  recrys-    (11)  Decomposition  temperature. 


tallisation  from  hot  water. 
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Solubility  at  2 5°. 
Grams  per  100  Grams: 


Hp. 


si.  soluble 

insoluble 

soluble 
v. soluble 

v.  soluble 

soluble 

soluble 


v.  soluble 

insoluble 

2.7  (18°) 
insoluble 
4.35  (cold) 
insoluble 
insoluble 
si.  soluble 

soluble 
1.38 

v.  soluble 

soluble 


v.  soluble 

333 

25 


C2H5OH 

(92.3  wt.  %). 


soluble 
soluble 
1.  (cold)  (3) 


v.  soluble 

soluble 
soluble 


soluble 


v.  soluble 
si.  soluble 


insoluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 


7.87 
v.  soluble 
v.  soluble 
insoluble 
v.  soluble 
43.5 

1.66 


(C^O. 


0.6  (16°) 
v.  soluble 


soluble 


v.  soluble 
0.38  (10°) 


insoluble 
v.  soluble 
v.  soluble 
v.  soluble 
v.  soluble 


0.57 

0.083 

si.  soluble 


si.  soluble 

insoluble 

insoluble 


Optical 
Activity. 


[a]D=- 
207.35°(4) 


161.55° 
dextro 


[a]z>,5=  + 
131.6°  (8) 

[ct]Dl* 

163.6°  (9) 


inactive 


dextro  (13) 
laevo 


81.3°  (17) 


Mz>18=  + 

106°  (18) 

91. 74° (21) 

MD-  + 
82.9°  (22) 


Crystalline  Form, 
Color,  Etc. 


lemon  yellow  crystals, 
fine  needles, 
needles,      prisms      or 
rhombic  columns. 


colorless  oil  d20=  1.011, 

very  hygroscopic, 
crystals, 
plates. 


hydrated  flakes,  anhy- 
drous needles  from 
alcohol. 

small  needles. 

white  hygroscopic 

needles, 
prisms. 

large  columns, 
yellow  leaflets, 
oily  liquid  of  d0=  0.988. 
plates  from  alcohol, 
amorphous  powder, 
trimetric  prisms  from 

benzene. 


acicular  or  short 
columnar  crystals. 

micro-crystalline  pow- 
der. 

syrup  (crystalline  (?)). 

orange  yellow  leaflets  or 
dark  red  pyramids. 

needles  very  hygro- 
scopic. 

prismatic  crystals, 

deliquescent. 

shining  crystals, 

prisms. 


(13)  Becomes  inactive  when  heated  to  100' 

with  an  alkali;  the  salts  are  leevo. 

(14)  Softens  and  turns  yellow  at  160°. 

(15)  Softens  at  130°.  ,--,_._    — .. 

(16)  Of  anhydrous  salt,  with  decomposition;    (21)  For  C  —  9.924. 

air-dried  salt  melts  at  88°-9°.  (22)  For  C  =  9.572- 

Digitized  by 


(17)  ForC  -  1.5374. 

(18)  In  2%  aq.  solution. 

(19)  When  dried  at  100°,  200°-5°t  Beilstein. 

(20)  178°  cor.,  Beilstein. 
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8 
9 

10 


11 

12 

13 

14 
15 

16 
17 

18 

19 

20 


Pilocarpine  sulphate  . . 

Piperine 

Pseudo  pelletierine .  . . 
Quinidine .  . . 

hydrochloride 

sulphate 

Quinine 


Name. 


(anhydrous) 
bisulphate .  . 


sulphate . 


hydrobromide . 
hydrochloride . 
salicylate 


Sabadine 

Sanguinarine . 


Solanine .  , 
Sparteine . 


bisulphate 
Strychnine .  . 
nitrate .  . . 


(CI1HttNiOb)..H1B04 

C17H19NOa 

C9H16N0.2H20 

CyB^NA(3) 

C^NA-HCl+HA... 
(C2JHLNA)2H2S04+ 
C^H^NA+S^O 


Formula. 


C20H24N2O2H2SO4+  7H20 . 

(CiQHllNA)«.H1S04+ 
7H,O(10) 

C^H^NA.HBr+HaO.... 

CmHmNA-HCI+BHsO... 

c20h24nac7ha+ 

*H20 

C29HWN08 

C20H16NO4+H2O 


C28H47NOl0+2H2O(?).< 
CuttaN, 


C16H26N2.H2S04+5H20(16) 

QnHaNA 

CnHaNA-HNO, 


Molecular 
Weight. 


514.342 
285.162 
189.162 
324.212 
378.696 
782.542 
378.260 


324.212 
548.410 

872.622 


423.156 

396.712 

471.268 

541.418 
351.146 

557.386 
234.228 

422.394 

334.196 

397.214 


Melting 
Point. 


132°  (120°) 
130° 
48°  (2) 
171.5°  (4) 


57° 

174.9° 

ca.  160°  (11) 

205°  (12) 

152°-200° 

156°-190° 

183°-7° 

238°-240°(14) 
213° 

250° 

b.  pt.   180°- 

181°  (17) 
136°  (18) 

268° 

decomposes 


<1)  ForC  -  7.318. 

(2)  B.  pt.  -  246°. 

(3)  Crystallizes  in  difl 


different  forms,  with  HaO 
and  other  substances  of  crystallization 
according  to  the  solvent  employed. 


(4)  When  dry. 

(5)  In—     ■ 


80%  alcohol. 


(6)  In  1.06%  solution  in  a  mixture  of  1  vol. 

alcohol     and    2     vols,     chloroform; 
+274.7°,  BrQhl. 

(7)  In  97%  alcohol. 

(8)  For  3%  solution  in  chloroform. 

(9)  For  0.657  gram  in  100  cc.  of  97%  al- 

'Digitized  by  LjOOQIC 


PHYSICAL  CONSTANTS  OF  ALKALOIDS 


853 


Solubility  at  25°. 

|                   Grams  per  xoo  Grams: 

Optical 
Activity. 

Crystalline  Form, 

i 

*        H,0. 

C2H6OH 

(oa.3Wt.%). 

(CaH5)02. 

Color,  Etc. 

i  soluble 

soluble 

84.72   (1) 

crystals  from  alcohol- 

ether. 

2  insoluble 

6.66 

277 

inactive 

large    monoclinic    col- 
umns. 

3  soluble 

soluble 

soluble 

inactive 

prismatic  plates  from 
petroleum  ether. 

4    0.05(15°) 

4.0  (20°)  (5) 

4.5  (20°) 

[a]D11 

274.7°  (6) 

needles  from  benzene 

(3). 

5    1.6(10°) 

v.  soluble 

v.  si.  soluble 

[a]D=  +2.212 
-2.562(7) 

prisms. 

6      1.0  (15°) 

12 

v.  si.  soluble 

[a]D~  + 
184.17(8) 

prisms,  solutions  fluor- 
esce blue. 

7      0.0645 

166 

76.9 

[a]z>w-  - 

flaky     or     microcrys- 
talline  powder,  efflo- 

145.2° (9) 

resces. 

8      0.0571 

166 

22.2 

lsevo 

amorphous  powder. 

9    11.76 

5.55 

0.0565 

orthorhombic  or  small 

needles  (effloresces). 

D      0.139 

1.16 

v.  si.  sol. 

silky       crystals       or 
prismatic  monoclinic 

needles  (effloresces). 

1      2.5 

149.2 

6.25 

silky     needles     (efflo- 
resces). 

2      5.55 

166 

0.415 

144.98°(13) 

silky     needles     (efflo- 
resces). 

J      1.3 

9.1 

0.91 

colorless  needles. 

I  si.  soluble 

v.  soluble 

si.  soluble 

needles  (from  ether), 
needles    (from    acetic 

5  insoluble 

soluble 

soluble 

inactive 

ether)       (15)      blue 

violet    fluorescence. 

Iv.  si.  sol. 
fv.  si.  sol. 

soluble 
soluble 

insoluble 
soluble 

needles. 

[«]D=-'" 

oily   liquid,    yellowish 

I         91 

41.7 

insoluble 

14.6°  (19) 

syrupy  liquid  (Hager) 
rhombohedral  crystals 
or  powder. 

0.0156 

0.91 

0.0182 

lsevo 

prismatic          rhombic 

2.38 

0.83 

insoluble 

[«]D=ca.— 
36° 

crystals   or  powder, 
needles,          glistening 
prisms. 

;i0)  Sometimes  .8  H2O. 

ill)  Softens  at  60°.  becomes  semifluid  at  70°. 
and  melts  at  160°  with  decomposi- 
tion. 

>2)  When  dried  over  H2SO4. 

,13)  For  3.15  grama  in  100  cc.  H2O. 


(14)  With  decomposition. 

(15)  The  salts  are  deep  red. 

(16)  Varying  mols.  H2O  of  crystallisation. 

(17)  At  20  mm. 


When  anhydrous. 
In  alcohol. 
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4  Theobromine. 


5 
6 

7 
$ 
9 

10 
11 


Name. 


Strychnine  sulphate .  . . 

Thebaine      (para     mor- 
phine), 
hydrochloride 


Theophylline . 
Tritopioe 


Tropacocoaine 
chloride. 
Tropine 


hydro- 


platinum     hydrochlo- 
ride. 
Veratrine 


Yohimbine . 


Formula. 


(C21HsJ*203)a.H*S04+ 

C.ANO, 

ClgH^O,.HCl+HtO.... 
C7H8N402 

C^NA+HjO 

CANA 

ClfiH19N02.HCl 

C8H16NO 

(C8H16NO.HCl)3.PtCl4  . . . 
C^H^NOu 

GANAW 


Molecular 
Weight. 


856.558 
311.178 
365.662 
180.104 

198.120 

698.452 

281.630 

141.13 

692.236 

687.434 

400.276 


Melting 
Point. 


200°  (1) 
193° 


329°-330°  (4) 

264° 

182° 

271° 

61.2°-63°(5) 

198°-20O° 

180° 

231° 


(1)  When  anhydrous. 

(2)  In  2%  solution  in  97%  alcohol. 


(3)  P-a.83. 
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i 

a 

Solubility  at  25°. 
Grams  per  zoo  Grams: 

Optical 
Activity. 

Crystalline  Form, 

HaO. 

CjHgOH 

(92.3  wt.  %). 

(C2H6)02. 

Color,  Etc. 

1 

2 
3 

4 

5 
6 
7 
8 
9 
10 
11 

3.22 
v.  si.  sol. 
6.33  (10°) 
0.0305    (18°) 

0.55 

1.54 
0.10 

insoluble 
0.71  (10°) 

prismatic    crystals    or 
powder  (efflorescent) . 
leaflets,  or  prisms. 

large  rhombic  prisms. 

lumpy  crystalline  pow- 
der (from  H20),  micro- 
scopic rhombic  crys- 
tals sublimes,  290-5°. 

thin  monoclinic  plates, 
needles  (fromH20). 

prisms  (from  alcohol) 
plates  (from  ether). 

needle-shaped  crystals. 

plates  (from  abs.  ether) 
very  hygroscopic. 

orange  red  mono- 
clinic  table,  columns. 

amorphous  resinous 
mass. 

glistening  needles. 

[a]Z)l5=- 
218.64°  (2) 

168.32  (3) 

0.045  (21°) 

si.  soluble 
soluble 

insoluble 

si.  soluble 

soluble 
v.  soluble 
soluble 
insoluble 
v.  si.  sol. 

v.  si.  sol. 
insoluble 

9 
soluble 

v.  sol. 

inactive 

9 

inactive 
dextro 

(4)  In  closed  tube. 


(5)  B.  pt.  229-33°. 
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Compiled  by 


Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
too  mm.* 


Solubility  in 
Alcohol. 


10 

11 

12 

13 

14 

15 

16 
17 

18 


Ajowan :  (C 'arum  ajowan) 

Allspice: 

(Pimenta  officinalis). 


Ammoniac :  ( Dorema  am- 

moniacum). 
Angelica  Root: 

( A  ngelica  officinalis  ) . 

Japanese  Angelica  Rt 

(Angelica  refracta  and 
A.  anomala). 
Angelica  Seed: 

(Angelica  officinalis). 
Angostura: 

(Galipea  cusparia). 
Anise  Seed: 

(Pimpinella  anisum). 

Anise  Bark: 

(Unknown  source). 
Anise,  Star:  (Chinese) 
(lllicium  verum). 


Anise,  Star:  (Japanese) 
(lllicium      religiosum) 
(leaves). 
Arnica: 
[Arnica     montana 

(flowers)]. 
[Arnica      montana 
(rhizome)]. 
Asafcetida: 

(Ferula  fattida). 
Asarum  Canadense: 

Asarum  Europamm: 
Basil:  (European) 
(Ocymum  bctsilicum). 
(Reunion) 


.900  to  .930  (1) 

1.045  to  1.055  (2) 
(1.024-1 .055)  (1) 


.891  (1) 

.857  to  .918(1) 

.855  to  .905  (2) 

.915 

.910  at  20°  (1) 

.856-.890  (1) 

.930-.960  (2) 

.980-.990  at  17° 
C.  (5  and  2) 

.969 

.980-.990  at  17° 

C  (2) 
(5)  .97&-.988 

(25°) 
1.006  at  16.5°  C. 

(1) 

.906  (1) 


990-1.000(1) 

975-.990  (1) 

.930-.960  (2) 

1.015-1.068  (2) 
.905-.930  (1) 

945-.987  (1) 


+  1.0to  +  1.5(2) 


-1  to  -5  (1) 


slightly  dextro- 
gyrate (2) 
+  16  to +32(1) 


1    pt.    in   2  of 
•70% 


+  11  to +  12(1) 

-36  to -50  (2) 

laevogyrate     to 
-1.9(2) 

-0.8 

slightly  —  to 
about  -2  (1) 
rarely  slight- 
ly + 

-8.1  (2) 


1   pt.  in  1J  to 
5  of  90%  (1) 


1    pt.    in   3   of 
90%  ale. 


-2(2) 
-9°  15'  t 
-3.5 


2  parts  70% 


-6  to -22(1) 
+  7  to  +  12  (1) 


1    pt.    in    2  of 

80% 
Ipt.in7of70%i 


*  About  20°  C. 
The  numbers  in  brackets  in  the  table  refer  to  the  following  authorities : 
i  Schimmel  &  Co.,  Semi-Annual  Reports.        (4)  Bush  &  Co. 
Commercial  Organic  Analysis,  Allen.  (5)  United  States  Pharmacopoeia. 

".Parry. 


(1)  Schim 

(2)  Coma 

(3)  E.  J.  ] 


Gildermeister  and  Hoffman. 
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CONSTANTS  OF  ESSENTIAL  OILS 

Albert  F.  Seeker 


1  Smells  strongly  of  thymol,  of  which  it  con 

tains  45-55%. 

Refractive  index  (20°)  1.530^-1.5303  (3) 

Produces   semi-solid   mass   with   equal   vol. 

strong  caustic  soda.     Not  less  than  65% 

eugenol  (5). 
Boils  principally  between  250-290°,  beginning 

at  155°  C. 
Saponification  value  37.7  (4).    Distils  chiefly 

between  60-70°  C.    Ref.  index  (20°)  1.4800. 
Crystals  separate  at  + 10°,  and  oil  solidifies  at 

0°.    Boiling  point  between  170-310°. 

Pale  yellow  oil  darkens  with  age 


Other  Characters. 


Deposits  anethol  on  cooling.  Solidifying 
point  10  to  15°  C.  (15- 19°  [1]).  Refractive 
index  1.552-1.558  (20°  C.)  (3). 


Solidifying   point  +  14    to  +  18°. 
index  1.552-1.558  (20° C.)  (3). 


Refractive 


Acid  value  75.1.    Sapon.  value  29.9.    Usually 
of  buttery  consistency. 

Yellow  color,  becoming  darker  with  age 


15  Yellowish-brown  oil. 


16  Thick,  brownish  liquid  , 
17 


Chief  Known  Constituents. 


Thymol;  cymene. 


Eugenol;   sesquiterpene. 


Phellandrene;        valeric 

acid. 
do 


Phellandrene;  valeric  acid. 

Cadinene;  galipol;  gali- 

pene;  pinene. 
Anethol ;    methyl   clavi- 

col. 

Methyl  clavicol. 

Anethol;  anise  aldehyde 
and  ketone;  methyl 
clavicol;  safrol. 

Anethol;  safrol;  eugenol. 


Dimethyl  ester  of  thy- 

moquinol. 
Alkyl  disulphides. 

Asarol;  methyl  eugenol. 

Asarone;  methyl  eugenol. 
Methyl  clavicol;   cineol. 
linalol. 


f  One  sample. 


(7)  Pharmaoographia  Indica.  (10) 

(8)  Hesse  and Halter,  Berichte,  32.  (1 1) 

(9)  Joaneard  and  Satie.  (12) 


(13)  Daufreane. 


Bulletin  109,  U.  S.  Dept.  Ag. 
Soldaini  and  Bert  6. 
Charabot. 
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Oil  and  Chief  Botanical 
Source. 


Specific  Gravity. 
15°  C. 


Optical  Rotation, 
too  «nm.* 


Solubility  in 
Alcohol. 


1  Bay;  (Pimento,  acris). 

2  Bergamot :    [ (expressed) 
Citrus  bergamia]. 


Birch:  (Betula  lento)  . 
Bitter  Almond: 

[  Prunus      A  mygdalus 
var.  amara]. 


HCN  removed 

Cade: 

(Juniperus  Oxycedrus ) 
Cajuput:  (Melaleuca  Leu- 
cadendron). 


Calamus: 

(Acorus  calamus). 

Camphor :  [  Cinnamomum 
C  amphora.      (Wood 
and  twigs.)]. 
Camphor  Wood: 
[(Venezuelian)  Source 
unknown]. 
Cananga: 

(Cananga  odorata). 
Canella:  (Canella  alba) . . 

Caraway:  (Carum  Carvi) 


Cardamoms: 

(  Elettaria    r  epens) . 
(Ceyion) 


9.65-.995  (3) 


880-.886 


1.180-1.187 
1.045-1.071  (2) 
1.046-1.060 

(25°)  (5) 


1.050-1.055(1) 
99-1.05 


laevogyrate  (as 
much  as  —  2) 

+  8to+20 
(not  more  than 
+  20  [5]) 

inactive 
inactive 


Ipt.in2of80% 


Ipt.in5of70% 
Ipt.in2of70% 


inactive 


920-.930 
.915-.925 

(5) 


(25°) 


.960-.980 
(Japanese    (2) 

.985-1.00) 
870-1.040  (2) 


1.155  (2) 


89C-.942     (30°) 

(1) 
920-.935  (1) 

.907-.915  (1) 
.900-.910     (25°) 
(5) 


(Malabar). . . 
(Siam)  f  (6) . 


Cedar  Leaves: 

[(Commercial)      Juni- 
per us  Virginiana] . 
Cedar  Wood:  [Juniperus 

Virginiana]. 
Celery  &ed: 

(Apium  graveolene). 


895-.905  (1) 

933-.943  (6) 
.905  (42°  C.) 

868-.920  (1) 
883-.888  (3) 

945-.960  (6) 

.870-.895  (1) 


-  10'  to-  2°  (1) 
not  more  than 

-2(5) 

+  10  to  +31 
+12  to  +32  (2) 
+  2.7(2) 

-  27    to    -  87 
(30°)  (1) 

+  1°  8' f 

+  70  to +85  (3) 
+  70  to  +80 
(25°)  (5) 


+  12  to +15(1) 

+  26  to  +34(6) 
+  38°  4'  (42°  C.) 

-3  to -24 
+55  to  +-65  (3) 


Ipt.in2of70% 
soluble    in    hot 

90% 
soluble  in  equal 

part  80% 


all  proportions 
of  90% 


equal  pt.  90% 


Ipt.in2of80% 

Ipt.in4of70% 
1  pt.  in  1.2  of 

80% 


-30  to -40(1) 
+  67  to +79  (6)  .. 
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8 


10 


Other  Characters. 


Mixed  with  equal  volume  concentrated  caus- 
tic soda  forms  semi-solid  mass.  Refractive 
index  1.487-1.585  (20°)  (3). 

Refractive  index  (20°)  1.465-1.470  (3).  Resi- 
due on  evaporation  not  more  than  6%. 
Contains  30-45%  linalyl  acetate.  Acid  value 
1 .4-3.5 .    Ester  value  96.4 1  • 

Odor  of  wintergreen.    Boils  218-221°  C . . . . 

Clear  solution  on  warming  with  excess  of 
saturated  solution  sodium  bisulphite. 
Boiling  point  about  180°.  Not  less  than 
85%  Denzaldehyde.  £-4%  hydrocyanic 
acid  (5).  Ref.  index  1.542-1.551  (20°)  (3) 
...do 

Thick,  clear  liquid,  tarry  odor,  burning,  bitter 
taste.     68-80%  vol.  between  150-300°. 

Usually  bluish-green,  due  to  traces  copper 
Becomes  semi-solid  when  shaken  with 
phosphoric  acid  (Sp.  gr.  1.75).  Refractive 
index  1.460-1.466  (20°}  (3). 

Sapon.  value  16-20  (alter  acetylization  40- 
50).  Boils  170-300°  C.  Refractive  index 
1.507-1.515  (20°)  (3). 

Very  variable,  being  a  by-product  from  the 
production  of  common  camphor. 

Solidifies  to  crystalline  mass  at  ordinary 
temperatures. 


Sapon.  value  42-94(1). 
1.4788-1.5082  (1). 


Refractive  index  (30°) 


Refractive  index  (20°)  1 .4867- 1 .4970  (3) 
Boils  175-230°  C.  (1).  Not  more  than  15% 
should  distil  below  185°  (2).  Carvone 
50-60%. 


Refractive  index  1.460-1.470  (20°)  (3). 


Saponification  value  132  (6) 

Sapon.  value  18.8  (after  acetylization  77.2) 

Refraetive  index  1.4639  (20°)  (3). 
Savin-like  odor 


Refractive  index  (20°)  1.498-1.503  (3). 


Chief  Known  Constituents. 


Eugenol;  elavicol;  myr- 
cene. 

Linalyl  acetate;  linalol; 
limonene. 


Methyl  salicylate. 

Benz aldehyde;  hydrocy- 
anic acid;  phenyloxy- 
acetonitril. 


Cadinene. 

Cineol  (not  less  than  55% 
(5)). 


Asarone;  eugenol;  acetic, 
oenanthilic,  heptylic 
and  palmitic  acid. 

Pinene;  camphor;  cineol; 
phellandrene;  dipen- 
tene;   safrol;    eugenol. 

Apiol. 


Esters  of  geraniol;  lina- 
lol. 

Eugenol;  cineol;  caryo- 
phylene. 

Carvone;  dextro-limo- 
nene. 


Terpinene;       dipentene; 
acetic  esters;  limonene* 
Cineol. 
Borneol. 

Limonene;  cadinene; 
borneol;  bornyl  esters. 

Cedrene;  cedar  camphor. 

Limonene;  phenols;  se- 
danolide;  sedanonic 
acid. 
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Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
xoo  mm.* 


Solubility  in 
Alcohol. 


1 


6 


8 
9 

10 
11 

12 
13 

14 
15 

16 

17 
18 
19 


Chamomile :  [  (German  ) 
Matricaria  Chamo- 
tniUaL 

Chamomile:  [(Roman) 
Anthemis  nobilis]. 

Cherry  Laurel: 

( Prunus  laurocerasus). 
Cinnamon  Bark: 
[  (Ceylon )       Cinnamo- 

mum  zeylanicum]. 
[  (Cassia )        Cinnc  mo- 
mum  cassia]. 

Cinnamon  Leaves: 
(Cinnamomum       zt 

lanicum). 
Citronella :   [  (Singapore ) 

Andropogon  nardus]. 

(LanaBatu) 


930-.940  (1) 


90&-.915  (6) 


1.054-1.066(1) 


1.024-1.040(1) 

1 .04&-1 .055  (25°) 

(5) 
1.055-1.070(1) 
1.044-1.085  (1) 


886-.900  (1) 
900-.920  (1) 


very  slight 


+  1  to +3  (6) 


Clove:     {Eugenia  caryo- 
phyllata). 


1.048-1.070(3) 
1.040-1.060(25°) 
(5) 


Cognac. 


Copaiba: 

(Copaiba  Langsdorffii 
and  other  species). 

Coriander :  ( Coriandrum 
sativum). 

Cubebs:  (Piper  Cubeba) 


Cumin: 

(Cuminum  cyminum). 
(Cypressus  sem- 
pervirens). 

Dill:  (Peucedanum  grave- 
olens). 

East  Indian: 

(Aneihum  sowa). 

Elemi:     (From   Manilla 
Elemi). 

Erigeron:  (Erigeron  Ca- 
nadensis). 


87&-.885  (1) 

89&-.905     (25°) 
(5) 

.863-.878(25°X5) 
870-.885  (1) 
[.905-.925  (25°) 
(5)]-.910-.930(l) 

900-.930  (1) 

866-.890  (1) 

895-.915  (1) 
[.905-.920  (7)] 

94&-.970  (6) 

870-.910  (1) 

85O-.870  (6) 
[.855-.890  in- 
creasing with 
age  (2)] 


0to-l  (2) 
+  1  to  -1  (2) 

-0°  5'  to  +  1< 
18'  (1) 

-0°34'  to  -3° 

(1) 
-5  to  -21  (1) 

slightly  lsevo- 
gyrate  up  to 
-1°  10'  (1) 

+  0°  43'  to  -0° 

3'(D 
[-2(2)] 
-7  to  -35(1) 

[+7  to -|- 14  (25°) 
(5)]+8to+13(l) 

-25  to  -40(6) 

+  4  to +8(1) 

+  4  to  +31  (1) 


+  70  to  +80  (2) 
[not    less    than 

+  70(7)] 
+  41  to +50  (6) 

about  +44  (6) 

[not   less   than 

+  45  (25°)  (5)] 
+  52(6) 

Digitized  by 


Turbid  with90% 

Ipt.in6of70% 

Ipt.in2of70% 

Ipt.in2of70% 
Ipt.in2of80% 

Ipt.in3of70% 

Ipt.in2of80% 
Ipt.in2of80% 
lpt.in2of  70% 


1  pt.  in  3.5  of 

80% 
1  pt.   in  10  of 

95%  (5) 

lpt.in3of  70% 
lpt.inlof95% 


1  pt.  in  3  to  10 

of  80% 
1  pt.  in  4-5  of 

00%  (6) 

1  pt.  in  5  to  8  of 
80%  (1) 


equal   part    of 
90% 
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Solid  at  0°  and  deposits  crystals  at  15°. 
Sapon.  value  45  (1). 

Sapon.  value  250-317  (6).  Blue  color  when  fresh, 
changing  to  green  and  finally  to  yellow-brown . 
Refractive  index  1.4455  (20*)  (3). 


Cinnamic  aldehyde  65-75%  (6).     Refractiv. 

index  1.590-1.599  (20°)  (3). 
Refractive  index  (20°)  1.585-1.605  (3).    Boils 

240-260°.    Not  less  than  75%  cinnamic  aide 

hyde  (5). 
Refractive  index  1.535  (20°)  (3) 


Other  Characters. 


Contains  80-91%  geraniol  (6).  Refractive 
index  1.465-1.468  (20°). 

Refractive     index     (20°)     1.4811-1.4830     (3) 
Contains  50-70%  geraniol  (6). 

Refractive  index  (20°)  1.5301-1.5360  (3). 
Boils  between  250-260°  C.  Contains  80- 
90%  eugenol.  Becomes  semi-solid  on  shak- 
ing with  strong  ammonia. 

Ester  value  140-250.  Acid  value  50  to  over 
100(1). 

Boils  250-275°  C.  (1) 


Refractive  index  (20°)  1.4665  (3). 


Viscid  greenish  color.  Boils  175-280°;  80% 
volatile  between  250-280°  C.  Refractive 
index  1.49-1.496  (20°)  (3). 

Limpid  liquid  with  sharp  taste 


Boils  160-250°  (6). 


Penetrating  odor;  taste  at  first  sweetish,  then 
sharp  and  burning.  Refractive  index  1.48- 
1.495  (20°)  (3). 


Agreeable  aromatic  odor  and  taste 

Larger  part  distils  between  175-180°  C.  (2) . . . 


Chief  Known  Constituents. 


A  paraffin. 


Esters    of    butyric,    an 
gelic  and  tiglic  acid. 

Benzaldehvde;  hydrocy- 
anic acid. 

Cinnamic  aldehyde;  eu 

genol. 
Cinnamic    aldehyde    70- 

85%  (2). 

Eugenol;  cinnamic  alde- 
hyde; safrol. 

Geraniol;  citronellal. 

Geraniol ;  citronellal ; 

methyl  eugenol. 
Eugenol;  caryophyllene 
[Not  less  than  80%  euge- 
nol (5)]. 

Esters  caprinic  and  ca- 

prylic  acid. 
Chiefly  sesquiterpenes. 


Linalol;  pinene. 
Cadinene;  dipentene. 

Cymene;  cumic  alde- 
hyde. 

Pinene;  cymene;  valeric 
acid;  camphene;  cy- 
press camphor. 

Phellandrene;  terpinene; 
carvone. 

Limonene;  dill-apiol. 

Dipentene. 

cMimonene;    terpineol; 
esters. 


Digiti; 
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CHEMICAL  ANNUAL 


Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
ioo  mm.* 


Solubility  in 
Alcohol. 


Eriodictyon:  (Eriodictyon 

Calif  or  nica). 
Eucalyptus: 

(amygdalina) 


9 
10 
11 
12 

13 

14 

15 
16 

17 
18 

19 
20 
21 


(Bailey ana) . 

(cneorifolia) . 
(dealbata) .  . . 
(dumosa) .  .  . 
(eugenoides) . 
(globulus) . .  . 


0.937  (2) 


850-.886  (1) 
855-.890  (3) 
890-.940  (2) 


-1.6(2) 


-25  to  -70(1) 
(-89)  (3) 


soluble  in  70% 
(2) 

1    pt.   to  more 
than  6  of  90% 


899-.923  (2) 
871-.900  (2) 
884-.915  (2) 
905-.910  (3) 
91O-.930  (1) 
[.915-.925  (5)] 


-4  to  -14  (2) 


Oto  +6.5  (2) 
+  3.7  to +  5.2  (6) 
+  1  to  +15  (1) 


Ipt.in3of70% 


(hwmastoma) 

(leucoxylon) 

(macrorrhyncha) 

(maculata  variety  cit- 

riodora). 
(microcory8) 


880-.890  (2) 
.915-.927  (2) 
.924-.927  (22°) 
.870-.905  (2) 


+  0.5  to +  2.7  (2) 


±0  to  +2  (2) 


(odorata). 


890-.935  (2) 
899-.925  (2) 


1  pt.  in  4-5  of 
70% 


(oleosa).  . . 
(piperita) . 


(punctata). 
(Risdonia) . 


.905-.930  (3) 
.909-.913  (2) 

{(17°) 
(6)  .912-.920 
.910-.925  (3) 


22 
23 

24 
25 

26 

27 

28 
29 


(rostrata) 

(Woolsiana) 

Fennel:  [(Commercial) 
Fozniculum  capil- 
laceum]. 

(Japanese) 

(Macedonian) 


(Roman). 
(Wild)... 


912-.925  (2) 
.889  (2) 
960-.980  (2) 
953-.973     (25°) 

(5) 
975-.976  (6) 
970-.980  (6) 

976-.980  (6) 
905-.925  (6) 


[(Water)         Oenanthe 
aquatica], 
Galangal: 

( A  Ipinia  officinarum ) . 
Galbanum: 

( Ferula  galbaniflua ) . . 
Garlic :  (A Ilium  sativum) . 


.85-.89  (6) 
.915-.925  (1) 
.91O-.940  (6) 
1.046-1.057 


slightly     laevo- 

gyrate 
-5  to  +5  (3) 
-3  to  +1.6  (2) 

-2.5  to +  4.4  (6) 
-2  to  -6  (3) 

-1.1  to +13  (2) 

-13.7  (2) 

+  12  to  +24  (6) 


+  10  to  +16  (6) 
+  5  to  +12  (6) 

+  7o50'tol6o30, 
+  48  (6) 

+  12°42,to+15° 

30' 
-1°  30'  to  -3° 

30'  (1) 
+  20  to  -  10(6) 

inactive 


Ipt.in2of70% 


sol.  in  equal  pt 
90% 


lpt.iniof90% 
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Other  Characters. 


Chief  Known  Constituents. 


Refractive  index  1.4735  (20°)  (3) 

Boils     160-185°     (6).    Contains    about    30% 
cineol  (1). 

Has  an  odor  resembling  dill  and  caraway 

Boils  206-216°  (6) 


Refractive  index  1.460-1.467  (20°)  (3).  De- 
posits crystals  on  cooling  in  freezing  mix- 
ture. Semi-solid  mass  with  phosphoric 
acid  (1.75  sp.gr.). 

Boils  170- 250°  C.  (1) 


Phellandrene;  cineol. 

Cineol;  citral;  phellan- 
drene. 

Cineol;  cuminal. 

Citronellal;  citronellol. 

Cineol. 

Cineol. 

Cineol;  pinene;  alde- 
hydes. 


Begins  to  boil  172°  (1). 
Citronellal  80-90%  (6). 


Boils     160-200°    (1). 

cineol  (1). 
Boils    157-199°    (6). 

mixture. 


Contains    about    30% 
Solidifies  in  a  freezing 


15 
16 

17 
18 

19 
20 
21 

22 
23 

24 
25 

26 

27 

28 

29 


Boils  170-272°  (1) 

Contains  about  46—64%  cineol  (1). 


Boils  137  (?)- 181°  (6). 


Solidifying  point  about  3-6°  C.  (6).  Not 
less  than  +5°  (5).  Refractive  index  1.525- 
1.534  (20°)  (3).    B.  pt.  160-220°. 

Solidifying  point  about  7°  C.  (6) 

Solidifying  point  7- 12°  C.  (6) 


Solidifying  point  10- 12°  C.  (6) . 


Cineol;  terpenes. 
Cineol. 
Cineol;  eudesmol. 
Citronellal;  geraniol;  cit- 
ronellol. 
d-pinene;  cineol. 

Cineol;  cuminal. 

Cineol;  cuminal. 

Phellandrene;  cineol;  eu- 
desmol; piperitone. 

Cineol. 

Cineol;  phellandrene; 
piperitone. 

Cineol;  valeric  aldehyde. 

Aromadendral. 

Anethol;  fenchone. 


50-60%  volatile  between  170- 172° 

Boils  170-275°  (1).     Ref.  ind.  1.480  (20°)  (3). 


Anethol;  fenchone. 

Anethol;  phellandrene; 
limonene. 

Anethol. 

d-phellandrene;  fen- 

chone. 

Phellandrene. 

Cineol;  eugenol. 

d-pinene;  cadinene. 

Ally  1-p  ropy  1  disulphide; 
diallyl  disulphide. 
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CHEMICAL  ANNUAL 


Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
zoo  mm.* 


Solubility  in 
Alcohol. 


1 

2 
3 
4 

5 
6 

7 
8 

9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 

20 


Geranium:  [(Rose  Gera- 
nium). Several  spe- 
cies of  Pelargonium]. 
(French).: 


(Reunion) . 
(Algerian) . 
(Spanish) . 


(German  f)  • 
Ginger: 


(Zingiber  officinale). 
Grains  of  Paradise: 

(Amomum  melegueta*) 
Guaiac  Wood: 

(Bulnesia  sarmienlt). 

Gurium  Balsam:  Species 
of  Dipterocarpu8. 

Hops:  (Humuluslupulus) 

Jasmine:         (Jasminum 

grandiflorum) . 
Juniper  Berries: 

(Juniperus  communis) 
(Hungarian). 
Jaborandi: 

( Pilocarpus  jaborandi) 
Laurel  Berries: 

(Laurus  nobilis). 
Laurel  Leaves: 

(Laurus  nobilis). 
Lavender: 

(Lavendula  officinalis) 
(French) 


897-.905  (6) 

.889-.895  (6) 
892-.900  (6) 
.897  (6) 

906  (1) 
.87S-.885  (1) 

[.882-.900(4)] 
.894  (1) 


(30°) 
(1) 


.965-.975 


915-.930  (1) 

855-.880  (6) 
840-.882  (3) 
1.007-1.018(8) 

.865-.882  (6) 
860-.885  (1) 
862-.868  (6) 
.865-.895  (1) 

915-.935  (6) 

.920-.930  (1) 


-7.5  to -9  (6) 

-8  to  -11  (6) 
-6.5  to -10  (6) 
-10  to -11  (6) 

-16 

-25  to-  45(1) 

[(4)] 

[-12.4  to -45.3 

4(1) 

-6  to  -7  (30°) 
(1) 

-35  to -130(1) 
sometimes 
strongly  -I-  (7) 

+  28' to +40' (6) 

+  2.5to+3.5(8) 

slightly  +  to  — 

11(6) 
0  to -18°  48' (6) 
+  3°25'(1) 

14°  10'  (6)  f 

-15  to -18(1) 


2-3  vols.  70% 

2-3  vols.  70% 
2-3  vols.  70% 
not  completely 
sol. 


1  pt.  in  100  of 
95% 


sol.  in  70% 


sparingly 
95% 

very    sparingly 
in  95% 


875-.910 

(5) 
880-.895 


(25°) 


(English) . 


(Spike) 

(Lavendula  spicaf  D.C.) 

Lemon:    (Citrus  medica 
var.  limonum). 


885-.900  (1) 
905-.915  (1) 


[.851-.855   (25°) 

51 
.856-.861  (15.6°) 


-6  to -10  (9). 
-3  to -9(1) 
-1  to  -10(1) 

-1  to  +7  (1) 


+  54  to +66 
(20°) 


variable;  some- 
times not  com- 
pletely in  90% 

Ipt.in2of80% 

sol.  in  90% 
Ipt.in3of80% 
lpt.in3of  70% 
Ipt.in3of70% 
Ipt.in3of70% 
lpt.inOof  65?{ 


not  sol.  to  cleat 
sol.  owing  U 
presence  ol 
wax 
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Refractive  index  1.460-1.471  (20°)  (3).    Esters 

as  geranyl  tiglate  25-28%. 
Esters  as  geranyl  tiglate  27-33% .   Green  color 

Esters  as  geranyl  tiglate  19-29% 

Esters  as  geranyl  tiglate  35-42% 


Boils  155-300°  C.  (1).    Refractive  index  1.488- 
1.495  (20°)  (3). 


Other  Characters. 


Phellandrene; 
berene. 


Chief  Known  Constituents. 


Geraniol;  citroneiiol, 
and  their  esters, 
chiefly  tiglates. 


Z-zingi- 


Boils  236-258°  C.  (1). 


8 


10 
11 
12 

13 
14 
15 
16 
17 
18 
19 


20 


Sapon.  value  about  4  (1).  Very  viscid  oil,  tea- 
like odor,  and  crystalline  at  ordinary  tern 
peratures. 

Boils    255-256°  C.    (1).    Sapon.    value    after 
acetylization  about  9.6  (6). 

Refractive  index  (20°)  1.4775  (3) 

Esters  as  benzyl  acetate  69-73%  (8) 


Varies  greatly  in  appearance  and  properties, 
according  to  origin  and  mode  of  prepara- 
tion .    Refractive  index  1.474-1.488  (20°)  (3) . 

Boils  180-290°  C.  (1).  Sometimes  solidifies 
on  cooling. 

Sometimes  solidifies  above  0°  C 


Refractive  index  1.462-1.4675  (20°)  (3) . 


Guaiol. 

A  sesquiterpene. 


Humulene;  geraniol;  ter- 
penes. 

Benzyl  acetate;  linalyl 
acetate;  linalol. 

Pinene;  cadinene;  juni- 
per camphor. 

Pilocarpene  (?);  ketones. 

Pinene;     cineol;     lauric 

acid. 
Pinene;    cineol;    methyl 

clavicol;  eugenol. 


Refractive    index     (20°)     1.4638-1.4643     (3) 

Sapon.  value  after  acetylization  160  (9). 
Refractive  index  (20°)  1.4660-1.4678  (3) 


Refractive  index  (20°)  1.4666  (3).  Sapon 
value  about  15  (1).  Odor  resembles  both 
lavender  and  rosemary. 

Refractive  index  (20°)  1.4743-1.4760  (1).  First 
10%  of  distillate  (using  Ladenburg  flask) 
should  have  optical  rotation  differing  from 
that  of  original  oil  by  not  more  than  5°  (1). 
First  50%  of  distillate  must  have  higher  ro- 
tation than  original  oil  and  the  residue  (11) 
Residue  at  100°  not  more  than  5%. 


Linalyl  acetate  30-45%; 
linalol. 

Linalyl  acetate  5-10%; 
cineol. 

Pinene;  camphene;  cin- 
eol; camphor;  borneo), 
linalol. 

cMimonene;  citral. 


Digiti; 


zedbyGuU^k 
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CHEMICAL  ANNUAL 


Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
iS°  C. 


Optical  Rotation, 
xoo  mm.* 


Solubility  in 
Alcohol. 


Lemongrass : 

(Andropogon  citratus) 
Lime  (Limette): 

(West  Indian.      Citrus 
medica,  var.  acida). 
Expressed 


Distilled . 


(Italian.  Citrus  limetta). 
Expressed 


5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 

20 


Distilled 

Linaloe : 

[(Mexican).       Species 

of  Bur  sera]. 
[(Cayenne)  Ocotea  can- 
data  (?)]. 
Lovage : 

(Lemsticum  officinale). 
Mace:     (Myristica    fra- 

grans). 
Male  Fern. 

( Dryopteris  Filix-mas ) . 
Mandarin: 

{Citrus  madurensis). 

Marjoram: 

(Origanum  majorana). 
Mastic: 

(Pistacia  lentiscus). 
Matico  (leaves): 

(Piper  augusti/olium). 
Monarda: 

(Monarda  punctata). 

Mustard :  ( Brassica  nigra 

and  B.  juncea). 


Myrrh:  (Species  of  Com- 
miphora). 
Myrtle: 

(Myrtus  communis). 
Neroli :  (Citrus  bigaradia). 


Nutmeg: 

(Myristica  fragrans). 


.895-.905  (3)t 
.877-887(3)§ 

873-.885  (2) 

856-.868 
(1  and  3) 

,872  (1)  .882  (2) 

863-.866  (2) 

875-895  (1) 

.870-.880  (1) 

1.000-1.040(6) 
[.963-1.023(4)] 
.890-.930  (1) 

.850  (1) 

850-.858  (1) 

.890-.910  (6) 

858-.868  (1) 

930-1.130  (3) 

930-.940  (2) 

1.016-1.030(6) 
1.013-1.020 
(25°)  (5)] 

98^-1.007(6) 

.89O-.920  (2) 

.870-.880  (6) 


86&-.930  (1) 
[.884-.924   (25°) 
(5)] 


+  3  to -3  (3) 
[-12.7(4)] 


+  35  to +40  (2) 
+  38  to  +45 

+  58  (6) 

+  34.8  to +  45(2) 

+  8  to -13  (2) 
[-5  to -12(1)] 
-15  to -20(1) 

±0to  +  5(6) 
[-14  to +  12(4)] 
+  10  to +20(1) 


lpt.in2of  70% 


lpt.in2of  70% 
lpt.in2of  70% 
lpt.in3of  80% 
lpt.in3of  90% 


+  65  to  +75  (1) 

+  5  to  +18(6) 

+  22  to +28(1) 

+  5.5   to   -0.25 

(6) 
slightly  +  (2) 


Ipt.in2of80% 


equal  part  90% 


-67°  54'  to  90° 

(6) 
+  10  to  +30(1) 

slightly  dextro- 
gyrate to  +5 
(6) 

+  8  to  +28  (1) 


1    pt.  in   10   of 
70% 


1   pt.  in  10  of 
90% 


Ipt.in2of80% 
Ipt.in3of90% 


t  East  Indian. 


§  West  Indian. 


CONSTANTS  OF  ESSENTIAL  OILS 


867 


Other  Characters. 


Contains    70-75%    citral.      Refractive    index 
1.483-1.488  (20°)  (3). 


Refractive  index  (20°)  1.480-1.4846  (3) . 


12Sapon.  value  21 .5 1  (6). 


20 


Refractive    index    (20°)     1.4750-1.4770    (3) 
Boils  175-220  (1). 

Sapon.  value  75  (6).    Ref.  ind.  1.477  (20°)  (3) . 


Sapon.  value  1-10  (1).    Refractive  index  (20°) 
1.4638  (1). 


Refractive  index  1.476-1.484  (20°)  (3). 

Boils  140-250°  (1) 

Boils  175-179°C.  (6) 


Boils  155-160°  (1). 


Strong  thyme-like  odor 

Boils  148-154°  C.    Warmed  with  ammonia  water 
it  produces  thiosinamine.     Should  give  on 
distillation  the  same  sp.  gr.  with  first  and  last 
of  distillate.     Ref.  ind.  1.525-1.535  (20°)  (3) 
17|Boils  220-325°  (6) 


Sapon.  value  20-52  (1).    Shaken  with  satu 
rated  sodium  bisulphite  assumes  a  perma- 
nent purplish  color.    Ref.  ind.  (20°)  1.4755. 

Evaporated  on  water  bath  should  leave  no 
crystalline  residue  on  cooling.  Refractive 
index  (20°)  1.476  (3). 


Chief  Known  Constituents. 


Citral;  geraniol;  methyl 
heptenone. 


d-limonene;    citral;   me- 
thyl anthranilate. 
rf-limonene. 


d-limonene;    citral;    lin- 

alyl  acetate. 
Citral;  "limene"  (C^HJ. 

Linalol;  geraniol;  methyl 

heptenone. 
Mostly  linalol. 

d-terpineol;  a  terpene. 

Pinene;  dipentene;  my- 

risticin. 
Hexyl  and  octyl  esters  of 

fatty  acids. 
Limonene;  citral;  methyl 

ester    of    methyl    an- 

thanilate. 
Terpineol;  terpenes. 

d-pinene. 

Asarone;  possibly  methyl 

eugenol  (1). 
Thymol;  cymol. 

Allyl-iso-thiocyanate  [not 
less  than  92%  (5)]. 


Pinene;  cineol;  dipen- 
tene. 

Linalyl  acetate;  linalol; 
geraniol;  limonene. 

Myristicin;  pinene. 

nioiTizpflhyVlOO.Qlf 
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CHEMICAL  ANNUAL 


Oil  and  Chief  Botanical 
Source. 


lOlibanum: 

(Bo8wellia  Carterii). 
Onion :  ( A  Ilium  cepa ) . . . 
Orange  (Sweet): 

(Citrus  aurantium). 

(Bitter  C.  bigaradia). 
Origanum  (Triest): 

(Origanum  hirtum ) . 
(Smyrna). 

(Origanum  smyrnamm), 

Origanum  vulgare : 
Orris:    (Species  of  Iris) . 


6 

7 

8 
9 

10 
11 
12 

13 

14 

15 
16 
17 

18 

19 
20 

21 

22 

23 


Specific  Gravity, 
15°  C. 


.876-.885  (6) 

1.035-1.045(3) 
.84g-.857(l) 
.842-.846     (25°) 

(5) 
.940-.980  (1) 

.915-.966  (3) 


Opopanaz: 

(Commiphora  katof) 

Palmar osa:  (Andropogon 

Schaenanthus). 

Parsley  (leaves): 

(Petro8elinum  sativum) 
(seed) 


Patchouli: 

(Pogo8temon  patchouli). 

Pennyroyal  (American): 
(Hedeoma  pulegioides). 

(European): 
(Mentha  pulegium). 

Pepper  (Black): 

\ riper  nigrum). 
Peppermint: 

(Mentha  piperita). 
(American) 


(English) . 


(French).. 
(Russian). 


(German). 
(Italian  f)  • 


(Japanese) . .  . . 
(Mentha  arvensis). 


.870-.910  (6) 


Optical  Rotation, 
xoo  mm.* 


-11  to  -17  (6) 

about  —5  (1) 
+  95  to  +99  (1) 
(bitter  orange) 
+90  to  +93) 
±0    to    slight- 
ly ~ 
0  to  - 15  (3) 


•870-.905  (1) 
.885-.89G  (1  &  4) 

.900-.925  (1) 
1.05-1.10(1) 
.970-.995  (1) 


925-.940  (1) 
[.920-.935   (25°) 

(5)] 
.930-.960  (1) 


870-.900  (6) 

[930  (4)] 
894-.914     (25°) 

(5) 
905^.920  (2) 


900-.910  (2) 

910-.921  (1) 
905-.915  (2) 

900-.915  (2) 

912  (2) 

895-.900  (24°) 


-34.5(6) 
slightly  dextro- 
gyrate 

-10  to -12  (i) 

+  1.8to-1.7(l) 
[+1  to -1(4)] 

+  16'  to  +3°  10' 

(1) 
slightly     laevo- 

gyrate 
-50  to  -68 


+  18  to  +22  (1 

and  5) 

[+25.7f  (1)] 
+  17  to  +23  (1) 


-5  to  +2  (6) 
[-8.5(4)] 

-20  to  -33 
(25°)  (5) 

-18  to  -33  (2) 


-22  to  -33  (2) 

-6  to -35(1) 
-17  to  -22  (2) 

-25  to  -33  (2) 

-16.3(2) 

-25  to  -43  (2) 

Digitized  by 


Solubility  in 
Alcohol. 


lpt.in4of  95% 
with  faint  tur- 
bidity 

lpt.in3of  70% 

lpt.  in  3  of  70% 


CjU9g 


equal  part  90% 
lpt.  in  3 of  70% 


equal  part  90% 


lpt.  in  2  of  70% 


1  pt.  in  2  of  70% 


1   pt.   in    15   of 

90% 
1    vol.   in    4  oi 

70%  (5) 
i  or  more  vol 

90% 

do 


...do... 
...do... 


do... 
do... 
do.. 
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8 
9 

10 
11 
12 

13 

14 

15 
16 
17 

18 

19 
20 

21 

22 

23 


Other  Characters. 


Refractive  index  1.4730-1.4740 


Contains    60-85%    carvacrol.    Gives    violet 

color  with  ferric  chloride. 
Contains  25-60%  carvacrol.    Color  with  ferric 

chloride  not  so  intense  as  last.  *  Refractive 

index  1.510  (20°)  (3). 

Distils  mostly  at  161°  C.  (6) 

Melting   point  44r-50°C.    (6).    Sapon.    value 

2-6.    Acid  value  213-222. 


Boils  between  250-300°  (6)  , 


Pinene;   phellandrene; 

dipentene. 
Allyl-propyl  disulphide. 
Chiefly  limonene. 


Carvacrol;  cymene. 

Carvacrol;  linalol;  cy- 
mene. 

Carvacrol  (?);  phenols. 

Myristic  and  oleic  acid 
and  their  methyl  es- 
ters; irone. 


Refractive  index  (20°)  1.4760-1.4805  (3). 
Sapon.  value  20-40  (1);  after  acetylization 
230-270  (1). 

Strong  odor  of  parsley.  Greenish  yellow 
color.    Refractive  index  (20°)  1.489  (3). 

German  oil  semi-solid  at  ordinary  tempera- 
tures, French  oil  on  cooling. 

(These  values  were  obtained  on  oils  distilled  in 
Europe.)  Singapore  oils,  probably  sophisti- 
cated:, give  lower  sp .  gr. ,  and  optical  rotation 


About  80%  distils  between  212-216°  C,  and 
only  about  5%  below  212°.  Refractive  index 
(20*)  1.4805  (3). 


Not  less  than  6%  esters  (menthyl  ester)  and 

50%  total  menthol  (5).  Ref.  ind.  (20°)  1.4650. 
Refractive     index     (20°)     about     1.4635(2). 

Solidifies  in  freezing  mixture.    Total  men 

thol  48-64%. 
Deposits  a  few  crystals  on  long  standing  in 

freezing  mixture.    Total  menthol  51-66% 
Total  menthol  45-69%. 
Acts    like    English    oil    on    cooling.    Total 

menthol  about  50%. 
Acts  like  English  oil  on  cooling.    Total  men 

thol  55-68%. 
Deposits  no  crystals  on  cooling.    Refractive 

index  1.4680  at  16°.    Total  menthol  55.5% 
Solidifies  +17  to  +28°  C.    Total  menthol  70- 

91%. 


Chief  Known  Constituents. 


Geraniol;  geranyl  ace- 
tate ana  capronate; 
dipentene. 

Apiol  (small  amount). 

Apiol;  pinene. 

Patchouly  alcohol ;  p-cam- 
phor ;  eugenol ;  cinnamic 
aldehyde. 

Pulegone;  hedeomol. 


Pulegone. 


Phellandrene;  dipentene. 

Seventeen  bodies  have 
been  identified  in 
American  oil,  chief  of 
which  are:  Menthol; 
esters  of  menthol;  men- 
thone;  pinene;  cineol; 
phellandrene;  limo- 
nene; cadinene.  Other 
oils  probably  have 
many  of  the  same  con- 
stituents. 


Digitized 


by  Google 
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CHEMICAL  ANNUAL 


Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
zoo  mm.* 


Solubility  in 
Alcohol. 


Petit-grain: 

(Citrus  bigaradia). 


Petit-grain  citronier: 

(Citrus  medico). 
Pine-needles: 
(various  conifers). 


Poplar  buds: 

(Populus  nigra). 

Rose:  (Rosa  damascena) 
(Bulgarian) 


(German). 


9 


(U.  S.  Pharm.).. 
Rosemary:  (Rosmarinus 
officinalis). 


Rue:  (Ruta  graveolens) 


.887-.900  (1) 


.80&-.874  (1) 

.878  (4) 
.853-.875  (1) 
(P.    sylve8tris 

.905)   • 
(P.cembra.920) 

.895-.905  (6) 


(1)  .849- .860 
(30°) 

(1)  .845-.855 

(30°) 
.855-.865  (25°) 
.896-.920  (2) 


+  3.7  to -1.3(1) 
[-6.25  from 
leaves  only 
(12)] 

+  22  to  +34  (1) 
+  9.4  (4) 

-5  to -76(1) 

(P.    sylvestris 
+  10.7  to- 19) 

(P.  cembra+29) 

+  lto+5(6) 


l«vogyrate     to 

-4(1) 

+  1  to-1  (1) 


lpt.  in  2  of  80% 


1  pt.  in  5-6  of 
W7o 


1  pt.  in  J  of  95% 


10 
11 


Sage:  Salvia  officinalis.. 
Sandal-Wood: 

(East  Indian). 
(Santalum  album). 

12  (West  Indian). 
(Amyris  balsamifera) . 

13  (West  Australian). 
14 Sassafras  (Bark): 

(Sassafras  officinalis). 

Savin:  (Juniperus  sabina) 


17 
18 


Schinus:  (Schinus  molle) 

Spearmint: 

(Mentha  viridis). 

(American) 

(Russian) 

(botan.  source  (?)). 


.833-.840  (1) 
(Algerian      oil 

.842) 
.915-.925  (1) 

.970-.985  (1) 
.971-.982  (4) 

.960-.967  (6) 

.953 

1.065-1.095(2) 

[1.070-1.080(1)] 

.910- .930  (1) 
.903-.923(25°) 

(5) 
.850  (1) 


,92O-.940(l)t 
883-.885  (6) 


-9  to  +18  (3) 
(English     oil 
-9.5  f) 

+  0.2  to  +2  (1) 
(Algerian       oil 

+  5) 
+  10  to  +25  (1) 

-17  to  -19  (1) 
[-16  to  - 
(25°)  (5)1 

+  24  to  +29  (6) 

+  5.3 

+  1  to +4  (2) 

[+3  to +4(1)] 

+  42  to  +60  (1) 
+  40     to     +60 

(25°)  (5) 
+  46(17°)(1) 


-36  to  -48  (1) 
-23  (6) 


equal  pt.  90% 

1  pt.  in  2-3  of 

70% 

1  pt.  in  2  of  80% 
lpt.  in 5 of  70% 


All  proportions 
of  90% 

equal  part  95% 


1  pt.  in  3.3  of 
90% 


equal  part  90% 
lpt.  in  2  of  70% 


X  Two  authentic  samples  .961  and  .980. 


CONSTANTS  OF  ESSENTIAL  OILS 


871 


Other  Characters. 


Refractive   index    (20°)    1.4623    (3).    Sapon. 
value  1 10-245  (1). 


2  Contains  oil  from  unripe  fruit 


9 


Boils  150-185°  C.  Leaves  considerable  resi- 
due at  185°  C.  Less  than  10%  volatile 
below  160°. 


Chief  Known  Constituents. 


Sapon.  value  13  (1).    Boils  255-265  (6) 


10 
11 


12 

13 
14 


15 


16 


Congeals  below  23°  C.  Sapon.  value  10-17 
Acid  value  0.5-3.  Refractive  index  (25°) 
1.452-1.464.     Geraniol  66-74%  (1). 

Congeals  +27  to  +37°  C.  (1).  Stearoptene 
20-34%. 

Congeals  18-22°  C.    Sapon.  value  10-17 

Sapon.  value  12-20  (1).  First  10%  distillate 
should  also  be  dextrogyrate.  Not  less  than 
2.5%  bornyl  acetate  and  10%  total  bor- 
neol  (5). 

Refractive  index  (20°)  1.4341  (3). .  Solidifies 
+  8  to  10°.  Most  of  it  volatile  215-232°,  not 
more  than  5%  below  200°. 

Sapon.  value  107  (1) 


Sapon.  value  5-15  (1).  Not  less  than  90% 
alcohols  as  santalol  (5).  Refractive  index 
(20°)  1.505-1.510  (3). 


Linalyl  acetate;  linalol; 
limonene;  a  Sesquiter- 
pene. 

Esters  of  linalol;  citral. 

Z-pinene;  Mimonene;  bor- 
nyl acetate. 


Humulene  and  another 
sesquiterpene;  a  par- 
affin. 


Geraniol;     citronellol; 
stearoptene. 


Pinene;  camphene;  cin- 
eol;  camphor;  borneol; 
bornyl  acetate. 

Methy  1-nony  1-ke  tone ; 
lauric  aldehyde. 

Cineol;  thujone;  pinene. 

Santal  alcohols;  santalol; 
esters  of  santal  alco- 
hols. 


Five  drops  of  oil  cooled  and  mixed  with  5 
drops  cone,  nitric  acid  produce  first  a  red 
coloration,  then  a  resin. 

Sapon.  value  115-125  (1).  Not  more  than 
25%  volatile  below  250°  C. 


17 
18 


Carvone  about  56%  (6) 

Sapon.  value  25.9  (6).    Carvone  5-10%.    Lin- 
alol50-60%(6). 


Saf  rol ;  eugenol ;  camphor ; 
pinene;  phellandrene. 

Sabinol;  sabinol  acetate; 
cadinene;  pinene. 

Phellandrene;       pinene; 
carvacrol. 

[nene. 
Carvone;    limonene;    pi- 
Linalol;     citral;     cineol 
carvone;  limonene. 
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CHEMICAL  ANNUAL 


Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
xoo  mm.* 


Solubility  in 
Alcohol. 


4 

5 
6 

7 

8 

9 
10 

11 

12 

13 

14 

15 
16 

17 
18 

19 
20 


Storax:        (IAquidambar 

orientate) . 
Tansy: 

(Tanacetum  vulgare). 

Tar:  (Species  of  Pinus). 


Tarragon :        ( A  rtemisia 

Dracunculus). 
Thuja  (Leaves): 

( Thuja  occidentalis). 
Thyme: 

(Thymus  vulgaris). 


rnyn 
(French). 

(German). 


.890-1.100  (1) 

.925-.955(6)    . 
[Fresh  herb  .915 

to  .930  (2)] 
.862-.872  (6) 
[about     .892 

(25°)  (5)] 
.90O-.949  (13) 
.890- .960  (1) 
.915-.925  (3) 

.900-.930     (25°) 

(5) 
.905-.915  (1) 


.909-.935  (1) 


(Spanish) 

(Botanical  source  (?)). 

Thyme  (Wild): 

(Thymus  serpyllum). 
Tolu: 

(Toluifera  balsamum). 
Turpentine: 

(Various  conifers). 


("  Wood  "  Turpentine) 


Valerian: 

(Valeriana  officinalis) 


-3  to  -38  (6) 

+  30  to  +45  (1) 
[English  oil 
-27.5(2)] 
+  15  to  +24  (6) 


+  2  to  +9  (1) 
-5  to  -14  (6) 

not  more  than 
.-3  (25°)  (5) 

slightly  lsevo- 
gyrate  (1) 

slightly  laevo- 
gyrate  (1) 


sol.  in  95% 


1   pt.  in  10   of 

80% 
1  pt.  in  3-4  of 

70% 
1  pt.  in  1-2  of 

80%  (5) 
lpt.in  2  of  80% 

lpt.in2of  80% 


(Japanese) 

( V.   officinalis,       vt 
augustifoUa). 
Verbena:  f 

(Lippia  citriodora). 
Verti-vert:   (Andropogon 
muricatus). 
(German) 


(Reunion) . 


.93O-.950  (6) 

890-.920  (6) 

.905-. 930  (2) 
.945-1.09(6) 

,860-.870(25o)(5) 

.862-.875  (20°) 
(10) 


855-.910  (20°) 
(10) 

930-.955  (2) 


990-.996  (1) 
900  (1) 

1.015-1.030  (1) 

(30°)  .982-.998 
(1) 


-10  to  -21(6) 
-lto  -11(2) 
-1  to  +1  (6) 


1  pt.  in  2-3  of 
70% 


-34.8  to  +29.6 
(2) 


1  pt.  in  3  of  95% 

(5) 


-8  to  -15  (2) 

-8  to  -15  (2) 
-12°38/.(1) 

about  +27  (1) 
+  29  to  +36  (1) 


lpt.in  5  of  90% 


lpt.in  2  of  80% 
lpt.in  2 of  80% 
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Other  Characters. 


Boils  150-300°  C.     (American  Storax,  L.  sty- 
racifluumt  dextrogyrate,  about  + 16.) 


Chief  Known  Constituents. 


Styrene;  cinnamic  esters. 

Thujone;  camphor;  bor- 
neol. 


4  Refractive  index  (15°)  1.5165-1.5170  (13). 


6  Contains  not  less  than  20%  phenols  (5).    Ref. 

ind.  (20°)  1.480-1.490  (3). 

7  Contains  20-25%  phenols,  sometimes  as  much 
as  42%. 

8  Like  the  French  oil. 


Methyl-clavicol. 

d-pinene;         Menchone; 
thujone. 


Thymol;    carvacrol;    cy- 
mene;  linalol;  borneol. 


Contains  50-70%  phenols  (6) 


15 


16 


17 


18 


Distils  mostly  175-180°  (6) ........ . 

Saponification  value  about  180  (6). 


Most  of  the  oil  distils  155-162°  (5).    Less  than 

2%  residue  at  100°  (2). 
Refractive    index    (20°)    1.469O-1.4740    (10). 

Less  than  5%  is  left  unpolymerized  with 

cone,  sulphuric  acid  after  standing  30  min.; 

about  90%  distils  156-180°. 
Refractive    index    (20°)    1.4685-1.4750    (10). 

Usually  has  a  tarry  odor.    Less  than  90% 

distils  below  165°  (2). 
Boils  250-300°  (2).    Acid  value  20-50.     Ester 

value  80-100.    Sapon.  value  100-150  (6). 


Has  a  green  color,  but  similar  to  European  oil 
in  other  organoleptic  properties. 


Carvacrol    (no   thymol). 
Thymol;  carvacrol. 

Esters    of    benzoic    and 

cinnamic  acid. 
Pinene;  sylvestrene;  di- 

pentene. 


Borneol;  bornyl  formate, 
acetate  and  isovaleri- 
anate;  pinene;  cam- 
phene. 

Same  as  European  oil  but 
contains  also  kessyl 
acetate. 


Sapon.  value  60-80.    Most  viscid  of  all  essen- 
tial oils. 


Google" 
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Oil  and  Chief  Botanical 
Source. 


Specific  Gravity, 
15°  C. 


Optical  Rotation, 
ioo  mm.* 


Solubility  in 


Wintergreen:  (Oautheria 
procumbent). 

2  Wormseed  (American ) : 
(Chenopodium   ambro 
sioides). 

Wormseed  (Levant) 

(Artemisia  maritima). 

Wormwood:    (Artemisia 

absinthium). 


6 


Ylang  Ylang:   (Manila) 
(Cananga  odorata). 

Zedoary: 

(Curcuma  Zedoaria). 


1.175-1.187(2) 
1.172-1.180 
(25°)  (5) 
about  0.970  (2) 
.905-.985  (25°) 

(5) 
.930-.935  (2) 
[.915-.940  <6)] 
925-.95$(2) 


911-.958     (30°) 

(1) 
900-1.010(6) 


-0.45  to   -1.0 
(1) 

-5  to -18  (2) 


slightly     lsevo- 
gyrate 


Ipt.in6of70% 


1   pt.  in  10  of 
70% 


1  pt.  in  2-4  of 


-27    to   -49.7 
(30°)  (1) 


Ipt.in2of80% 


Digiti: 


zed  by  G00gk 


CONSTANTS  OP  ESSENTIAL  OILS 


tIB 


Other  Characters. 


Boils  218-221°. 


2 Penetrating  odor  and  bitter  taste.    Varies  in 
properties  with  age. 


4|First  10%  of  distillate  should  be  soluble  in  2 
vols.  80%  alcohol.  Has  green  color  when 
distilled  from  green  herb.  Refractive  index 
(20°)  1.460-1.470  (3). 

5Sapon.  value90-138  (1).  Refractive  index  (30) 
1.4747-1.4940. 

6  Viscid,  very  dark  oil.   Distils  mostly  240-300°. 


Chief  Known  Constituents. 


Methyl  salicylate  about 
99%. 


Cineol. 

Thujone  and  its  acetate; 
phellandrene;  thujyl 
alcohol. 

Linalol;  geraniol  and 
their  esters;  pinene. 

Cineol;  a  crystalline  body 
melting  at  142.5°. 
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XXXIII. 


-MELTING    POINT    AND    COMPOSITION 
OF  FUSIBLE  ALLOYS* 


Melting 
Point,  °C. 


Percentage  Composition. 


lead. 


Tin. 


Bismuth.     Cadmium. 


Observer  or 
Special  Name- 


55.5 
55.5 
60-68 
65.5 
65.5 
65.5 

67.5 

68.5 

68.5 

65-71 
6&-71 

70 

70 

72 

75 

75.5 

75.5 

76.5 

76.6 
77.0 
80.0 
80.0 
80.0 
82.0 
88.0 
89.5 
89.5 
89.5 
90.0 
90.0 

91.6 

91.6 
92-93 

93.0 

93.0 

93.75 

94.0 

94.0 


25.00 
12.00 
26.70 
25.00 
12.00 
24.90 

25.21 

24.24 

25.94 

30.77 
25.00 
28.60 
27.19 
29.66 
27.60 
25.80 
25.00 

34.38 

27.27 
29.41 
25.00 
21.43 
35.15 
42.86 
42.86 
39.52 
50.00 
33.33 
34.97 
31.25 

30.00 

32.73 
18.45 

25.00 

18.75 

27.94 
16.67 
42.10 


12.50 
16.00 
13.30 
12.50 
16.00 
14.20 

14.10 

13.65 

14.51 

15.38 
12.50 
14.30 
12.91 
8.80 
10.30 
14.70 
14.20 

9.37 

18.18 
17.65 
25.00 
21.43 
20.03 


29.90 
18.75 

20.00 

12.44 
31.55 

25.00 

31.25 

15.92 
16.67 
15.80 


50.00 
60.00 
50.00 
50.00 
60.00 
51.00 

51.07 

49.09 

52.53 

38,77 
50.00 
50.00 
50.09 
54.94 
27.60 
52.40 
50.70 

50.00 

45.46 
47.06 
43.75 
57.14 
35.31 
50.00 
50.00 
53.36 
33.33 
50.00 
35.13 
50.00 

50.00 

54.83 
50.00 

50.00 

50.00 

56.16 
66.66 
42.10 


12.50 
12.00 
10.00 
12.50 
12.00 
10.80 

9.60 

13.09 

7.00 

15.38> 
12.50  J 

7.10 

9.81 

6.60 
34.50 

7.00 
10.10 

6.25 

9.09Hg, 

5.88 

6.25 


9.51 
7.14 
7.14 
7.11 
16.67 
16.67 


Lipowitz. 
Wood. 


(Wood. 
\  von  Hauer. 
v.  Hauer. 
i  v.  Hauer. 
(  Newton. 

Si  11  im  an. 

Wood. 

Wood. 

Wood. 


Wood. 

Lipowitz. 
(  v.  Hauer. 
(  Lipowitz-Eratz. 


Harper. 
d'Arcet. 


Wood. 

n.  v.  Hauer. 

v.  Hauer. 


Rose. 

d'Arcet. 
(  Onions. 
(  Lichtenberg. 

Lichtenberg. 

v.  Hauer. 
(  Erman. 
(  Rose. 
(  Newton. 
{  Melotte. 

Rose. 


Rose. 


»  Chem.  Ztg.,  30,  1139-1143.    Jour.  Soc.  Chem.  Ind.,  21^21. 
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Percentage  Composition. 


Lead. 


Tin. 


Bismuth. 


Cadmium*. 


Observer  or 
Special  Name. 


27.50 
33. 9Q 
50.00 


43.26 
58.33 
30.77 
33.13 
32.49 
25.00 
31.25 
45.10 
24.00 
33.34 
50.00 
16.67 
25.00 
26.33 
26.67 
40.00 
48.39 
39.28 
33.33 
41.67 
38.84 
42.86 
27.20 
42.74 
44.45 
38.46 
28.00 
34.36 
26.47 
20.43 


33.33 
42.10 
48.25 
50.00 


25.00 
40.74 
42.86 


45.00 
11.60 
30.00 
33.33 
30.00 
33.33 
25.00 


32.15 
18.51 
25.00 
18.75 

9.60 
27.30 
33.33 
30.00 
41.67 
25.00 

7.51 
44.76 
20.00 
38.71 
21.25 
33.33 
25.00 
22.14 
42.86 


44.44 
30.77 
47.00 
57.64 
59.32 
68.54 
29.80 
68.29 
33.33 
36.84 
27.50 
30.00 


50.00 
44.44 
42.86 


27.50 
54.50 
20.00 
50.00 
50.00 
55.56 
50.00 
50.06 
33.33 
53.84 


49.00 
50.00 
50.00 
45.30 
48.70 
33.33 
20.00 
41.66 
50.00 
66.16 
23.81 
40.00 
12.90 
39.47 
33.34 
33.33 
39.02 
14.28 
72.80 
57.26 
11.11 
30.77 


70.20 
31.71 
33.34 
21.06 
24.25 
20  00 
78.80 


14.82 
14.28 


16.67 
20.00 
11.11 
25.00 
6.67 
8.34 
15.39 
34.40 


4.76 


25.00 

8.00 

14.30 

11.03 


21.20 
25.00 


Bismuth  solder. 
Newton. 
Newton, 
v.  Hauer.. 
v.  Hauer. 


Wood,  v.  Hauer. 
v.  Hauer. 


d'Arcet. 

Rose. 

Newton,  d'Arcet. 

d'Arcet. 

Rose. 


Newton. 
Smith. 
Krafft. 
v.  Hauer. 
Bismuth  solder. 


Homberg. 


Rudberg. 


v.  Hauer. 
v.  Hauer. 
v.  Hauer. 
v.  Hauer. 
Rudberg. 


Rudberg. 


Bjsmuth  solder. 
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Melting 
Point,  °C. 


Percentage  Composition,. 


Lead. 


Tin.  *       Bismuth.     Cadmium 


Observer  or 
Special  Name. 


155.0 
160.0 
160.0 
160.0 
160.0 
165.0 
168.0 
168.0 
171.0 
173.8 
175 
175 
176.5 
177.0 
177.5 
179.0 
180.0 
180.0 
181.0 
181.0 
181.2 
183.0 
185.0 
186.0 
186.0 
187.0 
187.0 
187.0 
189.0 
189.0 
189.0 
189.0 
190.0 
190.0 
192.0 
194.0 
194.0 
194.0 
194.0 
194-195 
194-195 
197.0 
197 
198.0 
198.0 
200.0 
200.0 


52.50 
53.57 
42.10 
44.45 
31.80 


40.00 
26.90 
33.33 


89.77 
87.53 
77.82 
84.03 
63.70 
36.90 
25.00 
37.00 
37.35 
51.28 
55.64 
30.50 
46.73 
37.50 
20.00 
31.00 
33.33 
30.50 
63.70 
50.00 
81.40 
71.43 
22.62 
41.23 
16.67 
14.30 
23.08 
25.00 
28.58 
84.00 
75.00 
47.20 
54.34 
86.00 
77.78 
63.70 
50.00 


30.00 
32.14 
47.37 
44.44 
36.20 
75.65 
60.00 
68.90 
66.67 


10.23 
12.47 
22.18 
15.97 
36.30 
63.10 
75.00 
63.00 
62.65 
48.72 
44.36 
69.50 
53.27 
62.50 
80.00 
69.00 
66.67 
69.50 
36.30 
50.00 
18.60 
28.57 
77.38 
58.77 
83.33 
85.70 
76.91 
75.00 
71.42 
16.00 
25.00 
52.80 
45.66 
14.00 
22.22 
36.30 
50.00 


17.50 
14.29 
10.52 
11.11 
32.00 


Bismuth  solder. 


24.35 


67.80 


4.20Zn 
32.20 


v.  Hauer. 

Prechtl,  tin  solder. 

Svanberg. 

soft  quick  solder. 

Rudberg. 

Spring. 

Spring. 

Spring. 

Spring. 

Spring. 

Spring. 

Prechtl. 

Drop  solder. 

Pillichody. 


Pohl. 
Spring. 


Prechtl. 


Pillichody. 


Prechtl  quick  solder. 


Prechtl. 
Prechtl.. 


Pillichody. 
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XXXIV  (a).— EQUIVALENT  OF  DEGREES  BAUME 
(AMERICAN  STANDARD)   AND   SPECIFIC 
GRAVITY  AT60°F. 

145 


Degrees  Baumb1  =  145  — 


Sp.Gr. 


For  Liquids  Heavier  than  Water. 


Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Baume 

Gravity 

Baume 

Gravity 

Baume 

Gravity 

Baume 

Gravity 

0.0 

1.0000 

.7 

1.0262 

.4 

1.0538 

.1 

1.0829 

.1 

1.0007 

.8 

1.0269 

.5 

1.0545 

.2 

1.0837 

.2 

1.0014 

.9 

1.0276 

.6 

1.0553 

.3 

1.0845 

.3 

1.0021 

4.0 

1.0284 

.7 

1.0561 

.4 

1.0853 

.4 

1.0028 

.1 

1.0291 

.8 

1.0569 

.5 

1.0861 

.5 

1.0035 

.2 

1.0298 

.9 

1.0576 

.6 

1.0870 

.6 

1.0042 

.3 

1.0306 

8.0 

1.0584 

.7 

1.0878 

.7 

1.0049 

.4 

1.0313 

.1 

1.0592 

.8 

1.0886 

.8 

1.0055 

.5 

1.0320 

.2 

1.0599 

.9 

1.0894 

.9 

1.0062 

.6 

1.0328 

.3 

1.0607 

12.0 

1.0902 

1.0 

1.0069 

.7 

1.0335 

.4 

1.0615 

.1 

1.0910 

.1 

1.0076 

.8 

1.0342 

.5 

1.0623 

.2 

1.0919 

.2 

1.0083 

.9 

1.0350 

.6 

1.0630 

.3 

1.0927 

.3 

1.0090 

5.0 

1.0357 

.7 

1.0638 

.4 

1.0935 

.4 

1.0097 

.1 

1.0365 

.8 

1.0646 

.5 

1.0943 

.5 

1.0105 

.2 

1.0372 

.9 

1.0654 

.6 

1.0952 

.6 

1.0112 

.3 

1.0379 

9.0 

1.0662 

.7 

1.0960 

.7 

1.0119 

.4 

1.0387 

.1 

1.0670 

.8 

1.0968 

.8 

1.0126 

.5 

1.0394 

.2 

1.0677 

.9 

1.0977 

.9 

1.0133 

.6 

1.0402 

.3 

1.0685 

13.0 

1.0985 

2.0 

1.0140 

.7 

1.0409 

.4 

1.0693 

.1 

1.0993 

.1 

1.0147 

.8 

1.0417 

.5 

1.0701 

.2 

1.1002 

.2 

1.0154 

.9 

1.0424 

.6 

1.0709 

.3 

1.1010 

.3 

1.0161 

6.0 

1.0432 

.7 

1.0717 

.4 

1.1018 

.4 

1.0168 

.1 

1.0439 

.8 

1.0725 

.5 

1.1027 

.5 

1.0175 

.2 

1.0447 

.9 

1.0733 

.6 

1.1035 

.6 

1.0183 

.3 

1.0454 

10.0 

1.0741 

.7 

1.1043 

.7 

1.0190 

.4 

1.0462 

.1 

1.0749 

.8 

1.1052 

.8 

1.0197 

.5 

1.0469 

.2 

1.0757 

.9 

1.1060 

.9 

1.0204 

.6 

1.0477 

.3 

1.0765 

14.0 

1.1069 

3.0 

1.0211 

.7 

1.0484 

.4 

1.0773 

.1 

1.1077 

.1 

1.0218 

.8 

1.0492 

.5 

1.0781 

.2 

1.1086 

.2 

1.0226 

.9 

1.0500 

.6 

1.0789 

.3 

1.1094 

.3 

1.0233 

7.0 

1.0507 

.7 

1.0797 

.4 

1.1103 

.4 

1.0240 

.1 

1.0515 

.8 

1.0805 

.5 

1.1111 

.5 

1.0247 

.2 

1.0522 

.9 

1.0813 

.6 

1.1120 

.6 

1.0255 

.3 

1.0530 

11.0 

1.0821 

.7 

1.1128 
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Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 
Gravity 

Degrees 

Specific 

Baum6 

Gravity 

Baum6 

Gravity 

Baum6 

Baum6 

Gravity 

.8 

1.1137 

.2 

1.1526 

.6 

1.1944 

28.0 

1.2393 

.9 

1.1145 

.3 

1.1535 

.7 

1.1954 

.1 

1.2404 

15.0 

1.1154 

.4 

1.1545 

.8 

1.1964 

.2 

1.2414 

.1 

1.1162 

.5 

1.1554 

.9 

1.1974 

.3 

1.2425 

.2 

1.1171 

.6 

1.1563 

24.0 

1.1983 

.4 

1.2436 

.3 

1.1180 

.7 

1.1572 

.1 

1.1993 

.5 

1.2446 

.4 

1.1188 

.8 

1.1581 

.2 

1.2003 

.6 

1.2457 

.5 

1.1197 

.9 

1.1591 

.3 

1.2013 

.7 

1.2468 

.6 

1.1206 

20.0 

1.1600 

.4 

1.2023 

.8 

1.2478 

.7 

1.1214 

.1 

1.1609 

.5 

1.2033 

.9 

1.2489 

.8 

1.1223 

.2 

1.1619 

.6 

1.2043 

29.0 

1.2500 

.9 

1.1232 

.3 

1.1628 

.7 

1.2053 

.1 

1.2511 

16.0 

1.1240 

.4 

1.1637 

.8 

1.2063 

.2 

1.2522 

.1 

1.1249 

.5 

1.1647 

.9 

1.2073 

.3 

1.2532 

.2 

1.1258 

.6 

1.1656 

25.0 

1.2083 

.4 

1.2543 

.3 

1.1267 

.7 

1.1665 

.1 

1.2093 

.5 

1.2554 

.4 

1.1275 

.8 

1.1675 

.2 

1.2104 

.6 

1.2565 

.5 

1.1284 

.9 

1.1684 

.3 

1.2114 

.7 

1.2576 

.6 

1.1293 

21.0 

1.1694 

.4 

1.2124 

.8 

1.2587 

.7 

1.1302 

.1 

1.1703 

.5 

1.2134 

.9 

1.2598 

.8 

1.1310 

.2 

1.1712 

.6 

1.2144 

30.0 

1.2609 

.9 

1.1319 

.3 

1.1722 

.7 

1.2154 

.1 

1.2620 

17.0 

1.1328 

.4 

1.1731 

.8 

1.2164 

.2 

12631 

.1 

1.1337 

.5 

1.1741 

.9 

1.2175 

.3 

1.2642 

.2 

1.1346 

.6 

1.1750 

26.0 

1.2185 

.4 

1.2653 

.3 

1.1355 

.7 

1.1760 

.1 

1.2195 

.5 

1.2664 

.4 

1.1364 

.8 

1.1769 

.2 

1.2205 

.6 

1.2675 

.5 

1.1373 

.9 

1.1779 

.3 

1.2216 

.7 

1.2686 

.6 

1.1381 

22.0 

1.1789 

.4 

1.2226 

.8 

1.2697  - 

.7 

1.1390 

.1 

1.1798 

.5 

1.2236 

.9 

1.2708 

.8 

1.1399 

.2 

1.1808 

.6 

1.2247 

31.0 

1.2719 

.9 

1.1408 

.3 

1.1817 

.7 

1.2257 

.1 

1.2730 

18.0 

1.1417 

.4 

1.1827 

.8 

1.2267 

.2 

1.2742 

.1 

1.1426 

.5 

1.1837 

.9 

1.2278 

.3 

1.2753 

.2 

1.1435 

.6 

1.1846 

27.0 

1.2288 

.4 

1.2764 

.3 

1.1444 

.7 

1.1856 

.1 

1.2299 

.5 

1.2775 

4 

1.1453 

.8 

1.1866 

.2 

1.2309 

.6 

1.2787 

.5 

1.1462 

.9 

1.1876 

.3 

1.2319 

.7 

1.2798 

.6 

1.1472 

23.0- 

1.1885 

.4 

1.2330 

.8 

1.2809 

.7 

1.1481 

.1 

1.1895 

.5 

1.2340 

.9 

1.2821 

.8 

1.1490 

.2 

1.1905 

.6 

1.2351 

32.0 

1.2832 

.9 

1.1499 

.3 

1.1915 

.7 

1.2361 

.1 

1.2843 

19.0 

1.1508 

.4 

1.1924 

.8 

1.2372 

.2 

1.2855 

.1 

1.1517 

.5 

1.1934 

.* 

1.2383 

.3 

1.2866 
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Degrees 
Baum6 

Specific 
Gravity 

Degrees 
Baum6 

Specific 
Gravity 

Degrees 
Baum6 

Specific 
Gravity 

Degrees 
Baume 

Specific 
Gravity 

.4 

1.2877 

.8 

1.3401 

.2 

1.3969 

.6 

1.4588 

.5 

1.2889 

.9 

1.3414 

.3 

1.3983 

.7 

1.4602 

.6 

1.2900 

37.0 

1.3426 

.4 

1.3996 

.8 

1.4617 

.7 

1.2912 

.1 

1.3438 

.5 

1.4010 

.9 

1.4632 

.8 

1.2923 

.2 

1.3451 

.6 

1.4023 

46.0 

1.4646 

.9 

1.2935 

.3 

1.3463 

.7 

1.4037 

.1 

1.4661 

33.0 

1.2946 

.4 

1.3476 

.8 

1.4050 

.2 

1.4676 

.1 

1.2958 

.5 

1.3488 

.9 

1.4064 

.3 

1.4691 

'.2 

1.2970 

.6 

1.3501 

42.0 

1.4078 

.4 

1.4706 

.3 

1.2981 

.7 

1.3514 

.1 

1.4091 

.5 

1.4721 

.4 

1.2993 

.8 

1.3526 

.2 

1.4105 

.6 

1.4736 

.5 

1.3004 

.9 

1.3539 

.3 

1.4119 

.7 

1.4751 

.6 

1.3016 

38.0 

1.3551 

.4 

1.4133 

.8 

1.4766 

.7 

1.3028 

.1 

1.3564 

.5 

1.4146 

.9 

1.4781 

.8 

1.3040 

.2 

1.3577 

.6 

1.4160 

47.0 

1.4796 

.9 

1.3051 

.3 

1.3590 

.7 

1.4174 

.1 

1.4811 

34.0 

1.3063 

.4 

1.3602 

.8 

1.4188 

.2 

1.4826 

.1 

1.3075 

.5 

1.3615 

.9 

1.4202 

.3 

1.4841 

.2 

1.3087 

.6 

1.3628 

43.0 

1.4216 

.4 

1.4857 

.3 

1.3098 

.7 

1.3641 

.1 

1.4230 

.5 

1.4872 

.4 

1.3110 

.8 

1.3653 

.2 

1.4244 

*       .6 

1.4887 

.5 

1 .3122 

.9 

1.3666 

.3 

1.4258 

.7 

1.4902 

.6 

1.3134 

39.0 

1.3679 

.4 

1.4272 

.8 

1.4918 

.7 

1 .3146 

.1 

1.3692 

.5 

1.4286 

.9 

1.4933 

.8 

1.3158 

.2 

1.3705 

.6 

1.4300 

48.0 

1.4948 

.9 

1.3170 

.3 

1.3718 

.7 

1.4314 

.1 

1.4964 

35.0 

1.3182 

.4 

1.3731 

.8 

1.4328 

.2 

1.4979 

.1 

1.3194 

.5 

1.3744 

.9 

1.4342 

.3 

1.4995 

.2 

1.3206 

.6 

1.3757 

44.0 

1.4356 

.4 

1.5010 

.3 

1.3218 

.7  ■ 

1.3770 

.1 

1.4371 

.5 

1.5026 

.4 

1.3230 

.8 

1.3783 

.2 

1.4385 

.6 

1.5041 

.5 

1.3242 

.9 

1.3796 

.3 

1.4399 

.7 

1.5057 

.6 

1.3254 

40.0 

1.3810 

.4 

1.4414 

.8 

1.5073 

.7 

1.3266 

.1 

1.3823 

.5 

1.4428 

.9 

1.5088 

.8 

1.3278 

.2 

1.3836 

.6 

1.4442 

49.0 

1.5104 

.9 

1.3291 

.3 

1.3849 

.7 

1.4457 

.1 

1.5120 

36.0 

1.3303 

.4 

1.3862 

.8 

1.4471 

.2 

1.5136 

.1 

1.3315 

.& 

1.3876 

.9 

1.4486 

.3 

1.5152 

.2 

1.3327 

.6 

1.3889 

45.0 

1.4500 

.4 

1.5167 

.3 

1.3329 

.7 

1.3902 

.1 

1.4515 

.5 

1.5183 

.4 

1.3352 

.8 

1.3916 

.2 

1.4529 

.6 

1.5199 

.5 

1.3364 

.9 

1.3929 

.3 

1.4544 

.7 

1.5215 

.6 

1.3376 

41.0 

1.3942 

.4 

1.4558 

.8 

1.5231 

.7 

1.3389 

.1 

1.3956 

.5 

1.4573 

.$ 

1.5247 
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Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Baume* 

Gravity 

Baume 

Gravity 

Baume* 

Gravity 

Baume* 

Gravity 

50.0 

1.5263 

.4 

1.6004 

.8 

1.6821 

.2 

1.7726 

.1 

1.5279 

.5 

1.6022 

.9 

1.6841 

.3 

1.7748 

.2 

1.5295 

.6 

1.6040 

59.0 

1.6860 

.4 

1.7770 

.3 

1.5312 

.7 

1.6058 

.1 

1.6880 

.5 

1.7791 

.4 

1.5328 

.8 

1.6075 

.2 

1.6900 

.6 

1.7813 

.5 

1.5344 

.9 

1.6093 

.3 

1.6919 

.7 

1.7835 

.6 

1.5360 

55.0 

1.6111 

.4 

1.6939 

.8 

1.7857 

.7 

1.5376 

.1 

1.6129 

.5 

1.6959 

.9 

1.7879 

.8 

1.5393 

.2 

1.6147 

.6 

1.6979 

64.0 

1.7901 

.9 

1.5409 

.3 

1.6165 

.7 

1.6999 

.1 

1.7923 

51.0 

1.5426 

.4 

1.6183 

.8 

1.7019 

.2 

1.7946 

.1 

1.5442 

.5 

1.6201 

.9 

1.7039 

.3 

1.7968 

.2 

1.5458 

.6 

1.6219 

60.0 

1.7059 

.4 

1.7990 

.3 

1.5475 

.7 

1.6237 

.1 

1.7079 

.5 

1.8012 

.4 

1.5491 

.8 

1.6256 

.2 

1.7099 

.6 

1.8035 

.5 

1.5508 

.9 

1.6274 

.3 

1.7119 

.7 

1.8057 

.6 

1.5525 

56.0 

1.6292 

.4 

1.7139 

.8 

1.8080 

.7 

1.5541 

.1 

1.6310 

.5 

1.7160 

.9 

1.81Q2 

.8 

1.5558 

.2 

1.6329 

.6 

1.7180 

65.0 

1.8125 

.9 

1.5575 

.3 

1.6347 

.7 

1.7200 

.1 

1.8148 

62.0 

1.5591 

.4 

1.6366 

.8 

1.7221 

.2 

1.8170 

.1 

1.5608 

.5 

1.6384 

.9 

1.7241 

.3 

1.8193 

.2 

1.5625 

.6 

1.6403 

61.0 

1.7262 

.4 

1.8216 

.3 

1.5642 

.7 

1.6421 

.1 

1.7282 

.5 

1.8239 

.4 

1.5659 

.8 

1.6440 

.2 

1.7303 

.6 

1.8262 

.5 

1.5676 

.9 

1.6459 

.3 

1.7324 

.7 

1.8285 

.6 

1.5693 

57.0 

1.6477 

.4 

1.7344 

.8 

1.8308 

.7 

1.5710 

.1 

1.6496 

.5 

1.7365 

.9 

1.8331 

.8 

1.5727 

.2 

1.6515 

.6 

1.7386 

66.0 

1.8354 

.9 

1.5744 

.3 

1.6534 

.7 

1.7407 

.1 

1.8378 

53.0 

1.5761 

.4 

1.6553 

.8 

1.7428 

.2 

1.8401 

.1 

1.5778 

.5 

1.6571 

.9 

1.7449 

.3 

1.8424 

.2 

1.5795 

.6 

1.6590 

62.0 

1.7470 

.4 

1.8448 

.3 

1.5812 

.7 

1.6609 

.1 

1.7491 

.4 

1.8448 

.4 

1.5830 

.8 

1.6628 

.2 

1.7512 

.5 

1.8471 

.5 

1.5847 

.9 

1.6648 

.3 

1.7533 

.6 

1.8495 

.6 

1.5864 

58.0 

1.6667 

.4 

1.7554 

.7 

1.8519 

.7 

1.5882 

.1 

1.6686 

.5 

1.7576 

.8 

1.8542 

.8 

1.5899 

.2 

1.6705 

.6 

1.7597 

.9 

1.8566 

.9 

1.5917 

.3 

1.6724 

.7 

1.7618 

67.0 

1.8590 

54.0 

1.5934 

.4 

1.6744 

.8 

1.7640 

.1 

1.8614 

.1 

1.5952 

.5 

1.6763 

.9 

1.7661 

.2 

1.8638 

.2 

1.5969 

.6 

1.6782 

63.0 

1.7683 

.3 

1.8662 

.3 

1.5987 

.7 

1.6802 

.1 

1.7705 

.4 

1.8686 
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Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 
Gravity 

Degrees 

Specific 

Baume 

Gravity 

Baume 

Gravity 

Baume 

Baume 

Gravity 

.5 

1.8710 

.        .2 

1.8880 

.9 

1.9054 

.6 

1.9231 

.6 

1.8734 

.3 

1.8905 

69.0 

1.9079 

.7 

1.9256 

.7 

1.8758 

.4 

1.8930 

.1 

1.9104 

.8 

1.9282 

.      .8 

1.8782 

.5 

1.8954 

.2 

1.9129 

.9 

1.9308 

.9 

1.8807 

.6 

1.8979 

.3 

1.9155 

70.0 

1.9333 

68.0 

1.8831 

.7 

1.9004 

.4 

1.9180 

• 

.1 

1.8856 

.8 

1.9029 

.5 

1.9205 

XXXIV    (b).  — EQUIVALENT    BAUME    DEGREES 

(AMERICAN  STANDARD)  WITH  SPECIFIC 

GRAVITY  AT   60°  F. 

140 


Sp.  Gr. : 


130  +  B° 


For  Liquids  Lighter  than  Water. 


Decrees 

Specific 
Gravity 

Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 
Gravity 

Baume 

Baume 

Gravity 

Baume 

Gravity 

Baume 

10.0 

1.0000 

.2 

0.9845 

.4 

0.9695 

.6 

0.9550 

.1 

0.9993 

.3 

0.9838 

.5 

0.9689 

.7 

0.9543 

.2 

0.9986 

.4 

0.9831 

.6 

0.9682 

.8 

0.9537 

.3 

0.9Q79 

.5 

0.9825 

.7 

0.9675 

.9 

0.9530 

.4 

0.9972 

.6 

0.9818 

.8 

0.9669 

17.0 

0.9524 

.5 

0.9964 

.7 

0.9811 

.9 

0.9662 

.1 

0.9517 

.6 

0.9957 

.8 

0.9804 

15.0 

0.9655 

.2 

0.9511 

.7 

0.9950 

.9 

0.9797 

.1 

0.9649 

.3 

0.9504 

.8 

0.9943 

13.0 

0.9790 

.2 

0.9642 

.4 

0.9498 

.9 

0.9936 

.1 

0.9783 

.3 

0.9635 

.5 

0.9492 

11.0 

0.9929 

.2 

0.9777 

.4 

0.9629 

.6 

0.9485 

.1 

0.9922 

.3 

0-9770 

.5 

0.9622 

.7 

0.9479 

.2 

0.9915 

.4 

0.9763 

.6 

0.9615 

.8 

0.9472 

.3 

0.9908 

.5 

0.9756 

.7 

0.9609 

.9 

0.9466 

.4 

0.9901 

.6 

0.9749 

.8 

0.9602 

18.0 

0.9459 

.5 

0.9894 

.7 

0.9743 

.9 

0.9596 

.1 

0.9453 

.6 

0.9887 

.8 

0.9736 

16.0 

0.9589 

.2 

0.9447 

.7 

0.9880 

.9 

0.9729 

.1 

0.9582 

.3 

0.9440 

.8 

0.9873 

14.0 

0.9722 

.2 

0.9576 

.4 

0.9434 

.9 

0.9866 

.1 

0.9715 

.3 

0.9569 

.5 

0.9428 

12.0 

0.9859 

.2 

0.9709 

.4 

0.9563 

.6 

0.9421 

.1 

0.9852 

.3 

0.9702 

.5 

0.9556 

.7 

0.9415 
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Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Baum6 

Gravity 

Baum6 

Gravity 

Baum6 

Gravity 

Baum6 

Gravity 

.8 

0.9409 

.2 

0.9138 

.6 

0.8883 

32.0 

0.8642 

.9 

0.9402 

.3 

0.9132 

.7 

0.8878 

.1 

0.8637 

19.0 

0.9396 

.4 

0.9126 

.8 

0.8872 

.2 

0.8631 

.1 

0.9390 

.5 

0.9121 

.9 

0.8866 

.3 

0.8626 

.2 

0.9383 

.6 

0.9115 

28.0 

0.8861 

.4 

0.8621 

.3 

0.9377 

.7 

0.9109 

.1 

0.8855 

.5 

0.8615 

.4 

0.9371 

.8 

0.9103 

.2 

0.8850 

.6 

0.8610 

.5 

0.9365 

.9 

"0.9097 

.3 

0.8844 

.7 

0.8605 

.6 

0.9358 

24.0 

0.9091 

.4 

0.8838 

.8 

0.8600 

.7 

0.9352 

.1 

0.9085 

.5 

0.8833 

.9 

0.8594 

.8 

0.9346 

.2 

0.9079 

.6 

0.8827 

33.0 

0.8589 

.9 

0.9340 

.3 

0.9073 

.7 

0.8822 

.1 

0.8584 

20.0 

0.9333 

.4 

0.9067 

.8 

0.8816 

.2 

0.8578 

.1 

0.9327 

.5 

0.9061 

.9 

0.8811 

.3 

0.8573 

.2 

0.9321 

.6 

0.9056 

29.0 

0.8805 

.4 

0.8568 

.3 

0.9315 

.7 

0.9050 

.1 

0.8799 

.5 

0.8563 

.4 

0.9309 

.8 

0.9044 

.2 

0.8794 

.6 

0.8557 

.5 

0.9302 

.9 

0.9038 

.3 

0.8788 

.7 

0.8552 

.6 

0.9296 

25.0 

0.9032 

.4 

0.8783 

.8 

0.8547 

.7 

0.9290 

.1 

0.9026 

.5 

0.8777 

.9 

0.8542 

.8 

0.9284 

.2 

0.9021 

.6 

0.8772 

34.0 

0.8537 

.9 

0.9278 

.3 

0.9015 

.7 

0.8766 

.1 

0.8531 

21.0 

0.9272 

.4 

0.9009 

.8 

0.8761 

.2 

0.8526 

.1 

0.9265 

.5 

0.9003 

.9 

0.8755 

.3 

0.8521 

.2 

0.9259 

.6 

0.8997 

30.0 

0.8750 

.4 

0.8516 

.3 

0.9253 

.7 

0.8992 

.1 

0.8745 

.5 

0.8511 

.4 

0.9247 

.8 

0.8986 

.2 

0.8739 

.6 

0.8505 

.5 

0.9241 

.9 

0.8980 

.3 

0.8734 

.7 

0.8500 

.6 

0.9235 

26.0 

0.8974 

.4 

0.8728 

.8 

0.8495 

.7 

0.9229 

.1 

0.8969 

.5 

0.8723 

.9 

0.8490 

.8 

0.9223 

.2 

0.8963 

.6 

0.8717 

35.0 

0.8485 

.9 

0.9217 

.3 

0.8957 

.7 

0.8712 

.1 

0.8480 

22.0 

0.9211 

.4 

0.8951 

.8 

0.8706 

.2 

0.8475 

.1 

0.9204 

.5 

0.8946 

.9 

0.8701 

.3 

■0.8469 

.2 

0.9198 

.6 

0.8940 

31.0 

0.8696 

.4 

0.8464 

.3 

0.9192 

.7 

0.8934 

.1 

0.8690 

.5 

0.8459 

.4 

0.9186 

.8 

0.8929 

.2 

0.8685 

.6 

0.8454 

.5 

0.9180 

.9 

0.8923 

.3 

0.8679 

.7 

0.8449  > 

.6 

0.9174 

27.0 

0.8917 

.4 

0.8674 

.8 

0.8444 

.7 

0.9168 

.1 

0.8912 

.5 

0.8669 

.9 

0.8439 

.8 

0.9162 

.2 

0.8906 

.6 

0.8663 

36.0 

0.8434 

.9 

0.9156 

.3 

0.8900 

.7 

0.8658 

.1 

0.8429 

23.0 

0.9150 

.4 

0.8895 

.8 

0.8653 

.2 

0.8424 

.1 

0.9144 

.5 

0.8889 

.9 

0.8647 

.3 

0.8419 
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Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 
Gravity 

Baume 

Gravity. 

Baume 

Gravity 

Baum6 

Gravity 

Baume 

.4 

0.8413 

.8 

0.8197 

.2 

0.7991 

.6 

0.7795 

.5 

0.8408 

.9 

0.8192 

.3 

0.7986 

.7 

0.7791 

.6 

0.8403 

41.0 

0.8187 

.4 

0.7982 

.8 

0.7786 

.7 

0.8398 

.1 

0.8182 

.5 

0.7977 

.9 

0.7782 

.8 

0.8393 

.2 

0.8178 

.6 

0.7973 

50.0 

0.7778 

.9 

0.8388 

.3 

0.8173 

.7 

0.7968 

.1 

0.7773 

37.0 

0.8383 

.4 

0.8168 

.8 

0.7964 

.2 

0.7769 

.1 

0.8378 

.5 

0.8163 

.9 

0.7959 

.3 

0.7765 

.2 

0.8373 

.6 

0.8159 

46.0 

0.7955 

.4 

0.7761 

.3 

0.8368 

.7 

0.8154 

.1 

0.7950 

.5 

0.7756 

.4 

0.8363 

.8 

0.8149 

.2 

0.7946 

.6 

0.7752 

.5 

0.8358 

.9 

0.8144 

.3 

0.7941 

.7 

0.7748 

.6 

0.8353 

42.0 

0.8140 

.4 

0.7937 

.8 

0.7743 

.7 

0.8348 

.1 

0.8135 

.5 

0.7932 

.9 

0.7739 

.8 

0.8343 

.2 

0.8130 

.6 

0.7928 

51.0 

0.7735 

.0 

0.8338 

.3 

0.8125 

.7 

0.7923 

.1 

0.7731 

38.0 

0.8333 

.4 

0.8121 

.8 

0.7919 

.2 

0.7726 

.1 

0.8328 

.5 

0.8116 

.9 

0.7914 

.3 

0.7722 

.2 

0,8323 

.6 

0.8111 

47.0 

0.7910 

.4 

0.5718 

.3 

0.8318 

.7 

0.8107 

.1 

0.7905 

.5 

0.7713 

.4 

0.8314 

.8 

0.8102 

.2 

0.7901 

.6 

0.7709 

.5 

0.8309 

.9 

0.8097 

.3 

0.7896 

.7 

0.7705 

.6 

0.8304 

43.0 

0.8092 

.4 

0.7892 

.8 

0.7701 

.7 

0.8299 

.1 

0.8088 

.5 

0.7887 

.9 

0.7697 

.8 

0.8294 

.2 

0.8083 

.6 

0.7883 

52.0 

0.7692 

.9 

0.8289 

.3 

0.8078 

.7 

0.7878 

.1 

0.7688 

39.0 

0.8284 

.4 

0.8074 

.8 

0.7874 

.2 

0.7684 

.1 

0.8279 

.5 

0.8069 

.9 

0.7870 

.3 

0.7680 

.2 

0.8274 

.6 

0.8065 

48.0 

0.7865 

.4 

0.7675 

.3 

0.8269 

.7 

0.8060 

.1 

0.7861 

.5 

0.7671 

A 

0.8264 

.8 

0.8055 

.2 

0.7856 

.6 

0.7667 

.5 

0.8260 

.9 

0.8051 

.3 

0.7852 

.7 

0.7663 

.6 

0.8255 

44.0 

0.8046 

.4 

0.7848 

.8 

0.7659 

.7 

0.8250 

.1 

0.8041 

.5 

0.7843 

.9 

0.7654 

.8 

0.8245 

.2 

0.8037 

.6 

0.7839 

53.0 

0.7650 

.9 

0.8240 

.3 

0.8032 

.7 

0.7834 

.1 

0.7646 

40.0 

0.8235 

.4 

0.8028 

.8 

0.7830 

.2 

0.7642 

.1 

0.8230 

.5 

0.8023 

.9 

0.7826 

.3 

0.7638 

.2 

0.8226 

.6 

0.8018 

49.0 

0.7821 

.4 

0.7634 

.3 

0.8221 

.7 

0.8014 

.1 

0.7817 

.5 

0.7629 

.4 

0.8216 

.8 

0.8009 

.2 

0.7812 

.6 

0.7625 

.5 

0.8211 

.9 

0.8005 

.3 

0.7808 

.7 

0.7621 

.6 

0.8206 

45.0 

0.8000 

.4 

0.7804 

.8 

0.7617 

.7 

0.8202 

.1 

0.7995 

.5 

0.7799 

.9 

0.7613 
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CHEMICAL  ANNUAL 


Degrees 

Specific 

Degrees 

Specific 

Degrees 

[    Specific 
Gravity 

Degrees 

Specific 

Baume 

Gravity 

Baume 

Gravity 

Baume 

Baume 

Gravity 

54.0 

0.7609 

.4 

0.7431 

.8 

0.7261 

.2 

0.7099 

.1 

0.7605 

.5 

0.7427 

.9 

0.7258 

.3 

0.7096 

.2 

0.7600 

.6 

0.7423 

63.0 

0.7254 

.4 

0.7092 

.3 

0.7596 

.7 

0.7419 

.1 

0.7250 

.5 

0.7089 

.4 

0.7592 

.8 

0.7415 

.2 

0.7246 

.6 

0.7085 

.5 

0.7588 

.9 

0.7411 

.3 

0  7243 

.7 

0.7081 

.6 

0.7584 

59.0 

0.7407 

.4 

0.7239 

.8 

0.7078 

.7 

0.7580 

.1 

0.7403 

.5 

0.7235 

.9 

0.7074 

.8 

0.7576 

.2 

0.7400 

.6 

0.7231 

68.0 

0.7071 

.9 

0.7572 

.3 

0.7396 

.7 

0.7228 

.1 

0.7067 

55.0 

0.7568 

.4 

0.7392 

.8 

0.7224 

.2 

0.7064 

.1 

0.7563 

.5 

0.7388 

.9 

0.7220 

.3 

0.7060 

.2 

0.7559 

.8 

0.7384 

64.0 

0.7216 

.4 

0.7056 

.3 

0.7555 

.7 

0.7380 

.1 

0.7213 

.5 

0.7053 

.4 

0.7551 

.8 

0.7376 

.2 

0.7209 

.6 

0.7049 

.5 

0.7547 

.9 

0.7372 

.3 

0.7205 

.7 

0.7046 

.6 

0.7543 

60.0 

0.7368 

.4 

0.7202 

.8 

0.7042 

.7 

0.7539 

.1 

0.7365 

.5 

0.7198 

.9 

0.7039 

.8 

0.7535 

.2 

0.7361 

.6 

0.7194 

69.0 

0.7035 

.9 

0.7531 

.3 

0.7357 

.7 

0.7191 

.1 

0.7032 

56.0 

0.7527 

.4 

0.7353 

.8 

0.7187 

.2 

0.7028 

.1 

0.7523 

.5 

0.7349 

.9 

0.7183 

.3 

0.7025 

.2 

0.7519 

.6 

0.7345 

65.0 

0.7179 

.4 

0.7021 

.3 

0.7515 

.7 

0.7341 

.1 

0.7176 

.5 

0.7018 

.4 

0.7511 

.8 

0.7338 

.2 

0.7172 

.6 

0.7014 

.5 

0.7507 

.9 

0.7334 

.3 

0.7168 

.7 

0.7011 

.6 

0.7503 

61.0 

0.7330 

.4 

0.7165 

.8 

0.7007. 

.7 

0.75 

.1 

0.7326 

.5 

0.7161 

.9 

0.7004 

.8 

0.7495 

.2 

0.7322 

.6 

0.7157 

70.0 

0.7000 

.9 

0.7491 

.3 

0.7318 

.7 

0.7154 

.1 

0.6997 

57.0 

0.7487 

.4 

0.7315 

.8 

0.7150 

.2 

0.6993 

.1 

0.7483 

.5 

0.7311 

.9 

0.7147 

.3 

0.6990 

.2 

0.7479 

.6 

0.7307 

66.0 

0.7143 

.4 

0.6986 

.3 

0.7475 

.7 

0.7303 

.1 

0.7139 

.5 

0.6983 

.4 

0.7471 

.8 

0.7299 

.2 

0.7136 

.6 

0.6979 

.5 

0.7467 

.9 

0.7295 

.3 

0.7132 

.7 

0.6976 

.6 

0.7463 

62.0 

0.7292 

.4 

0.7128 

.8 

0.6972 

.7 

0.7459 

.1 

0.7288 

.5 

0.7125 

.9 

0.6969 

.8 

0.7455 

.2 

0.7284 

.6 

0.7121 

71.0 

0.6965 

.9 

0.7451 

.3 

0.7280 

.7 

0.7117 

.1 

0.6962 

58.0 

0.7447 

.4 

0.7277 

•        .8 

0.7114 

.2 

0.6958 

.1 

0.7443 

.5 

0.7273 

.9 

0.7110 

.3 

0.6955 

.2 

0.7439 

.6 

0.7269 

67.0 

0.7107 

.4 

0.6951 

.3 

0.7435 

.7 

0.7265 

.1 

0.7103 

.5 

0.6948 

juuyii 

EQUIVALENT  BAUME  DEGREES 


887 


Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Baume 

Gravity 

Baum6 

Gravity 

Baum6 

Gravity 

Baum6 

Gravity 

.6 

0.6944 

.8 

0.6869 

.9 

0.6799 

78.0 

0.6731 

.7 

0.6941 

.9 

0.6866 

76.0 

0.6796 

.1 

0.6728 

.8 

0.6938 

74.0 

0.6863 

.1 

0.6793 

.2 

0.6724 

.9 

0.6934 

.1 

0.6859 

.2 

0.6790 

.3 

0.6721 

72.0 

0.6931 

.2 

0.6856 

.3 

0.6786 

.4 

0.6718 

.1 

0.6927 

.3 

0.6853 

.4 

0.6783 

.5 

0.6715 

.2 

0.6924 

.4 

0.6849 

.5 

0.6780 

.6 

0.6711 

.3 

0.6920 

.5 

0.6846 

.6 

0.6776 

.7 

0.6708 

.4 

0.6917 

.6 

0.6843 

.7 

0.6Y73 

.8 

0.6705 

.5 

0.6914 

.7 

0.6839 

.8 

0.6770 

.9 

0.6702 

.6 

0.6910 

.8 

0.6836 

.9 

0.6767 

79.0 

0.6699 

.7 

0.6907 

.9 

0.6833 

77.0 

0.6763 

.1 

0.6695 

.8 

0.6903 

75.0 

0.6829 

.1 

0.6760 

.2 

0.6692 

.9 

0.6900 

.1 

0.6826 

.2 

0.6757 

.3 

0.6689 

73.0 

0.6897 

.2 

0.6823 

.3 

0.6753 

.4 

0.6686 

.1 

0.6893 

.3 

0.6819 

.4 

0.6750 

.5 

0.6683 

.2 

0.6890 

.4 

0.6816 

.5 

0.6747 

.6 

0.6679 

.3 

0.6886 

•       .5 

0.6813 

.6 

0.6744 

.7 

0.6676 

.4 

0.6883 

.6 

0.6809 

.7 

0.6740 

.8 

0.6673 

.5 

0.6880 

.7 

0.6806 

.8 

0.6737 

.9 

0.6670 

.6 

0.6876 

.8 

0.6803 

.9 

0.6734 

80.0 

0.6667 

.7 

0.6873 

Digiti: 


zed  by  G00gk 


388 


XXXV.  — SUL 

By  W.  C.  Ferguson 


Degrees 
Bamn6. 

Specific 
Gravity 

55!  p. 

6o° 

Degrees 
TwaddeU. 

Per 

Cent 

H,SO«. 

Weight  of 

i  Ctt.  Ft.  in 

Lbs.  Av. 

Per  Cent 
0.  v.* 

Pounds  O.Y. 

in 
x  Cubic  Foot. 

0 

1.0000 

0.0 

0.00 

62.37 

0.00 

0.00 

1 

1.0069 

1.4 

1.02 

62.80 

1.09 

0.68 

2 

1.0140 

2.8 

2.08 

63.24 

2.23 

1.41 

3 

1.0211 

4.2 

3.13 

63.69 

3.36 

2.14 

4 

1.0284 

5.7 

4.21 

64.14 

4.52 

2.90 

5 

1.0357 

7*.l 

5.28 

64.60 

5.67 

3.66 

6 

1.0432 

8.6 

6.37 

65.06 

6.84 

4.45 

7 

1.0507 

10.1 

7.45 

65.53 

7.99 

5.24 

8 

1.0584 

11.7 

8.55 

66.01 

9.17 

6.06 

9 

1.0662 

13.2 

9.66 

66.50 

10.37 

6.89 

10 

1.0741 

14.8 

10.77 

66.99 

11.56 

7.74 

11 

1.0821 

16.4 

11.89 

67.49 

12.76 

8.61 

12 

1.0902 

18.0 

13.01 

68.00 

13.96 

9.49 

13 

1.0985 

19.7 

14.13 

68.51 

15.16 

10.39 

14 

1.1069 

21.4 

15.25 

69.04 

16.36 

11.30 

15 

1.1154 

23.1 

16.38 

69.57 

17.58 

12.23 

16 

1 . 1240 

24.8 

17.53 

70.10 

18.81 

13.19 

17 

1.1328 

26.6 

18.71 

70.65 

20.08 

14.18 

18 

1.1417 

28.3 

19.89 

71.21 

21.34 

15.20 

19 

1.1508 

30.2 

21.07 

71.78 

22.61 

16.23 

20 

1.1600 

32.0 

22.25 

72.35 

23.87 

17.27 

21 

1.1694 

33.9 

23.43   . 

72.94 

25.14 

18.34 

22 

1.1789 

35.8 

24.61 

73.53 

26.41 

19.42 

23 

1.1885 

37.7 

25.81 

74.13 

27.69 

20.53 

24 

1.1983 

39.7 

27.03 

74.74 

29.00 

21.68 

Sp.  Gr.  determinations  were  made  at  60°  F.,  compared  with  water  at  60°  F. 

From  the  Sp.  Grs.,  the  corresponding  degrees  Baum6  were  calculated  by 
the  following  formula:  Baume"  =145— 145/Sp.  Gr. 

Baum6  Hydrometers  for  use  with  this  table  must  be  graduated  by  the 
above  formula,  which  formula  should  always  be  printed  on  the  scale. 

*  66°  Baume1  -  Sp.  Gr.  1.8354  =  Oil  of  Vitriol  (O.  V.). 

1  cu.  ft.  water  at  60°  F.  weighs  62.37  lbs.  av. 

Atomic  weights  from  F.  W.  Clarke's  table  of  1901.    O  =  16. 

HjjSO,   =  100  per  cent. 


%  H.SO, 
O.V.  =  93.19 
60°  =77.67 
50°      =62.18 


%  O.  V. 


%60° 


=     100.00  =   119.98 


83.35  = 
66.72  = 


100.00 
80.06 
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•  Freezing 

Degrees 
Baaing. 

(Melting) 
Point. 

APPROXIMATE 

BOILING 

POINTS 

F. 

50°  B, 
60°  " 

295°  F. 
386°  " 

0 

32.0 

61°  " 

400°  " 

1 

31.2 

62°  " 

415°  " 

2 

30.5 

63°  " 

432°  " 

3 

29.8 

64°  " 

451°  " 

4 

28.9 

65°  " 

485°  " 

5 

28.1 

66°  " 

538°  " 

6 

7 
8 

27.2 
26.3 
25.1 

FIXED 

POINTS 

9 

24.0 

Specific 

Per  Cent 

Specific 

Per  Cent 

Gravity. 

H,S04. 

Gravity. 

H,804. 

10 
11 

22.8 
21.5 

1.0000 

.00 

1.5281 

62.34 

12 

20.0 

1.0048 

.71 

1.5440 

63.79 

13 

18.3 

1.0347 

5.14 

1.5748 

66.51 

14 

16.6 

1.0649 

9.48 

1.6272 

71.00 

15 
16 

14.7 

1.0992 

14.22 

1.6679 

74.46 

12.6 

1.1353 

19.04 

1.7044 

77.54 

17 

10.2 

1.1736 

23.94 

1.7258 

79.40 

18 

7.7 

1.2105 

28.55 

1.7472 

81.32 

19 

4.8 

1.2513 

33.49 

1.7700 

83.47 

1.2951 

38.64 

1.7959 

86.36 

20 

+   1.6 

1.3441 

44.15 

1.8117 

88.53 

21 

-   1.8 

1.3947 

49.52 

1.8194 

89.75 

22 

-  6.0 

1.4307 

53.17 

1.8275 

91.32 

23 

-11 

1.4667 

56,68 

1.8354 

93.19 

24 

-16 

1.4822 

58.14 

Acids  stronger  than  66°  Be",  should  have  their  percentage  compositions 
determined  by  chemical  analysis. 
*  Calculated  from  Pickering's  results,  Jour,  of  Lon.  Ch.  Soc,  vol.  57,  p.  363. 

Authorities  —  W.  C.  Ferguson;  H.  P.  Talbot. 

This  table  has  been  approved  and  adopted  as  a  standard  by  the  Manu- 
facturing Chemists'  Association  of  the  United  States. 

W.  H.  Bower, 
Henry  Howard, 
Jas.  L.  Morgan, 
Arthur  Wyman, 
A.  G.  Rosengarten, 
New  York,  June  23,  1904. 
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Degrees 
Banme. 

Specific 
Grayity 

*!p. 

Degrees 
TwaddeU. 

Per 

Cent 

H^04. 

Weight  of 

iCu.  Ft.  in 

Lbs.  At. 

Per  Cent 
O.V. 

Pounds  0.  V. 

in 
x  Cubic  Foot. 

25 

1.2083 

41.7 

28.28 

75.36 

30.34 

22.87 

26 

1.2185 

43.7 

29.53 

76.00 

31.69 

24.08 

27 

1.2288 

45.8 

30.79 

76.64 

33.04 

25.32 

28 

1.2393 

47.9 

32.05 

77.30 

34.39 

26.58 

29 

1.2500 

50.0 

33.33 

77.96 

35.76 

27.88 

30 

1.2609 

52.2 

34.63 

78.64 

37.16 

29.22 

31 

1.2719 

54.4 

35.93 

79.33 

38.55 

30.58 

32 

1.2832 

56.6 

37.26 

80.03 

39.98 

32.00 

33 

1.2946 

58-9 

38.58 

80.74 

41.40 

33.42 

34 

1.3063 

61.3 

39.92 

81.47 

42.83 

34.90 

35 

1.3182 

63.6 

41.27 

82.22 

44.28 

36.41 

36 

1.3303 

66.1 

42.63 

82.97 

45.74 

37.95 

37 

1.3426 

68.5 

43.99 

83.74 

47.20 

39.53 

38 

1.3551 

71.0 

45.35 

84.52 

48.66 

41.13 

39 

1.3679 

73.6 

46.72 

85.32 

50.13 

42.77 

40 

1.3810 

76.2 

48.10 

86.13 

51.61 

44.45 

41 

1.3942 

78.8 

49.47 

86.96 

53.08 

46.16 

42 

1.4078 

81.6 

50.87 

87.80 

54.58 

47.92 

43 

1.4216 

84.3 

52.26 

88.67 

56.07 

49.72 

44 

1.4356 

87.1 

53.66 

89.54 

57.58 

51.56 

45 

1.4500 

90.0 

55.07 

90.44 

59.09 

53.44 

46 

1.4646 

92.9 

56.48 

91.35 

60.60 

55.36 

47 

1.4796 

95.9 

57.90 

92.28 

62.13 

57.33 

48 

1.4948 

99.0 

59.32 

93.23 

63.65 

59.34 

49 

1.5104 

102.1 

60.75 

94.20 

65.18 

61.40 

50 

1.5263 

105.3 

62.18 

95.20 

66.72 

63.52 

51 

1.5426 

108.5 

63.66 

96.21 

68.31 

65.72 

52 

1.5591 

111.8 

65.13 

97.24 

69.89 

67.96 

53 

1.5761 

115.2 

66.63 

98.30 

71.50 

70.28 

54 

1.5934 

118.7 

68.13 

99.38 

73.11 

72.66 

55 

1.6111 

122.2 

69.65 

100.48 

74.74 

75.10 

56 

1.6292 

125.8 

71.17 

101.61 

76.37 

77.60 

57 

1.6477 

129.5 

72.75 

102.77 

78.07 

80.23 

58 

1.6667 

133.3 

74.36 

103.95 

79.79 

82.95 

59 

1.6860 

137.2 

75.99 

105.16 

81.54 

85.75 
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Decrees 
Baume. 

*  Freezing 

(Melting) 

Point. 

°F. 

ALLOWANCE 

FOR  TEMPERATURE 

25 

-23 

26 

-30 

At  10°    B£.  .029°  B£.  or    .00023  Sp.  Gr.    =  1°  F. 

27 

-39 

"    20° 

"    .036° 

"     .00034      "       «  1° " 

28 

-49 

"    30° 

"    .035° 

"     .00039      "       =  1° " 

29 

-61 

"   40° 

"    .031° 

"     .00041 

"        =  1°  " 

"    50° 

"    .028° 

"     .00045       "       =  1° " 

30 

-74 

"    60° 

"    .026° 

"     .00053       "       =i°" 

31 

-82 

"    63° 

"    .026° 

"     .00057       "       =i°" 

32 

-96 

"    66° 

"    .0235° 

"     .00054      "       =  1° " 

33 

-97 

34 

-91 

35 
36 

-81 
-70 

37 
38 
39 

40 

-60 
-53 

-47 

-41 

Percent 

60° 

Baum*. 

Pounds 
6o°Baum£ 

in 
i  Cubic  Foot. 

Per  Cent 

5o° 
B&nin6. 

Pounds 
9o°Bauni6 

in 
i  Cubic  Foot. 

61.93 

53.34 

77.36 

66.63 

41 

-35 

63.69 

55.39 

79.56 

69.19 

42 

-31 

65.50 

57.50 

81.81 

71.83 

43 

-27 

67.28 

59.66 

84.05 

74.53 

44 

-23 

69.09 

61.86 

86.30 

77.27 

45 

-20 

70.90 

64.12 

88.56 

80.10 

46 

-14 

72.72 

66.43 

90.83 

82.98 

47 

-15 

74.55 

68.79 

93.12 

85.93 

48 

-18 

76.37 

71.20 

95.40 

88.94 

49 

-22 

78.22 

73.68 

97.70 

92.03 

50" 

-27 

80.06 

76.21 

100.00 

95.20 

51 

-33 

81.96 

78.85 

102.38 

98.50 

52 

-39 

83.86 

81.54 

104.74 

101.85 

53 

-49 

85.79 

84.33 

107.15 

105.33 

54 

-59 

87.72 

87.17 

109.57 

108.89 

55 

•< 

89.67 

90.10 

112.01 

112.55 

56 

s 

91.63 

93.11 

114.46 

116.30 

57 

# 

■1 

93.67 

96.26 

117.00 

120.24 

58 

I 

95.74 

99.52 

119.59 

124.31 

59 

-  r" 

97.84 

102.89 

122.21 

128.52 
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Degrees 
Banm£. 

Specific 
Gravity 

*!  F. 

Degrees 
Twaddell. 

Per 

Cent 

HsS04. 

Weight  of 

z  Ctt.  Ft.  in 

Lba-Av. 

Per  Cent 
O.V. 

Pounds  0.  V. 

in 
z  Cnbic  Foot. 

60 

1.7059 

141.2 

77.67 

106.40 

83.35 

88.68 

61 

1.7262 

145.2 

79.43 

107.66 

85.23 

91.76 

62 

1.7470 

149.4 

81.30 

108.96 

87.24 

95.06 

63 

1.7683 

153.7 

83.34 

110.29 

89.43 

98.63 

64 

1.7901 

158.0 

85.66 

111.65 

91.92 

102.63 

64} 

1.7957 

159.1 

86.33 

112.00 

92.64 

103.75 

64J 

1.8012 

160.2 

87.04 

112.34 

93.40 

104.93 

64} 

1.8068 

161.4 

87.81 

112.69 

94.23 

106.19 

65 

1.8125 

162.5 

88.65 

113.05 

95.13 

107.54 

65} 

1.8182 

163.6 

89.55 

113.40 

96.10 

108.97 

65J 

1.8239 

164.8 

90.60 

113.76 

97.22 

110.60 

65} 

1.8297 

165.9 

91.80 

114.12 

98.51 

112.42 

66 

1.8354 

167.1 

93.19 

114.47 

100.00 

114.47 

XXXVI.  — FUMING  SULPHURIC  ACID  AT  20° 

Cl.  Winkler 


ioo  Parti  Contain 

xoo  Parti  Contain 

Specific 

Total 
SO,. 

Specific 
Gravity. 

Total 
SO,. 

Gravity. 

Free 
SO,». 

H,S04 

Acid 
of66°B. 

Free 
SO,.» 

B«S04 

Acid  of 
66°  B. 

1.835 

75.31 

92.25 

99 

1.905 

83.57 

10.56 

89.44 

65.68 

1.840 

77.38 

94.79 

90.69 

1.910 

83.73 

11.43 

88.57 

65.25 

1.845 

79.28 

97.11 

83.08 

1 .915 

84.08 

13.33 

86.67 

63.84 

1.850 

80.01 

98.01 

80.10 

1.920 

84.56 

15.95 

84.05 

62.10 

1.855 

80.95 

99.16 

76.38 

1.925 

85.06 

18.67 

81.33 

59.90 

1.860 

81.84 

1.54 

98.46 

72.81 

1.930 

85.57 

21.34 

78.  m 

57.86 

1.865 

82.12 

2.66 

97.34 

71.71 

1.935 

86.23 

25.65 

74.35 

55.21 

1.870 

82.41 

4.28 

95.76 

70.53 

1.940 

86.78 

28.03 

71.97 

53.00 

1.875 

82.63 

5.44 

94.56 

69.35 

1.945 

87.13 

29.94 

70.06 

51.60 

1.880 

82.81 

6.42 

93.58 

68.92 

1.950 

87.41 

31.46 

63.54 

50.48 

1.885 

82.97 

7.29 

92.71 

68.27 

1.955 

87.65 

32.77 

67.23 

49.52 

1.890 

83.13 

8.16 

91.94 

67.55 

1.960 

88.22 

35.87 

04.13 

47.23 

1.895 

83.43 

9.34 

90.66 

66.81 

1.965 

88.92 

39.68 

60.32 

44.42 

1.900 

83.48 

10.07 

89.93 

66.24 

1.970 

89.83 

44.64 

55.36 

40.78 

*  This  column  gives  the  amount  of  SO,  which  may  be  distilled  off. 
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Degrees 
Banme. 

*  Freezing 

(Melting) 
Point. 

Per  Cent 

6o° 
Baning. 

Pounds 
6o0Baum6in 
Cubic  Foot. 

Per  Cent 

5o° 
Baum6. 

Pounds 
5o°  Bauml  in 
Cubic  Foot. 

60 

+12.6 

100.00 

106.40 

124.91 

132.91 

61 

27.3 

102.27 

110.10 

127.74 

137.52 

62 

39.1 

104.67 

114.05 

130.75 

142.47 

63 

46.1 

107.30 

118.34 

134.03 

147.82 

64 

46.4 

110.29 

123.14 

137.76 

153.81 

64} 

43.6 

111.15 

124.49 

138.84 

155.50 

• 

64J 

41.1 

112.06 

125.89 

139.98 

157.25 

64} 

37.9 

113.05 

127.40 

141.22 

159.14 

65 

33.1 

114.14 

129.03 

142.57 

161.17 

65} 

24.6 

115.30 

130.75 

144.02 

163.32 

65J 

13.4 

116.65 

132.70 

145.71 

165.76 

65} 

-  1 

118.19 

134.88 

147.63 

168.48 

66 

-29 

119.98 

137.34 

149.87 

171.56 

XXXVII.  — SULPHURIC   ACID 

94-100%  H2SO4 
By  H.  B.  Bishop 

The  acid  used  in  this  table  was  prepared  from  Baker  and  Adamson's  c.p. 
sulphuric  acid  95  per  cent,  which  was  strengthened  to  100  per  cent  by  the 
addition  of  fuming  sulphuric  acid  made  by  distilling  fuming  acid  (70  per  cent 
free  SOt)  into  a  portion  of  the  95  per  cent  c.p.  acid.  The  final  acid  was  tested 
for  impurities:  residue  upon  evaporation,  chlorine,  niter  and  sulphur  dioxide. 
The  only  impurity  found  was  a  trace  of  sulphur  dioxide  (0.001  per  cent)  which 
was  less  than  the  sensitiveness  of  the  determination. 

The  analytical  and  specific  gravity  determinations,  and  the  allowance  for 
temperature  were  made  in  the  same  manner,  and  with  the  same  accuracy  as 
in  the  sulphuric  acid  table  adopted  in  1904,  the  specific  gravity  1.8354  and 
93.19  per  cent  H2S04  being  taken  as  a  standard. 

The  actual  determinations  were  made  within  a  few  hundredths  of  a  per  cent 
of  the  points  given  in  the  table,  the  even  percentages  being  calculated  by 
interpolation. 


Per  Cent  H,S04. 

Sp.  Gr.  at 
6o°F., 

Allowance  for  Temperature. 

66°  Be\    93.19 

1.8354 

At    94%      0.00054  sp.  gr.  =  l°E. 

94.00 

1.8381 

At   96%      0.00053  sp.  gr.  =  l°F. 

95.00 

1.8407 

At    97.5%  0.00052  sp.  gr.  =  l°  F. 

96.00 

1.8427 

At  100%      0.00052  sp.  gr.=l°  F. 

97.00 

1.8437 

97.50 

1.8439 

98.00 

1.8437 

99.00 

1.8424 

100.00 

1.8391 

..  . 
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Lunge  and  Isler 


Specific 
Gravity 

15° 

i oo  parts  by  weight 

x  liter  contains 

Specific 

Gravity 

15° 

in  vacuo 

zoo  parts  by  weight 

x  liter  contains 

correspond  to 

grams 

correspond  to 

grams 

in  vacuo 

% 

so. 

% 
H,S04 

SO, 

H,SO« 

SO, 

% 
H,S04 

SO, 

H^04 

1.000 

0.07 

0.09 

1 

1 

1.190. 

21.26 

26.04 

253 

310 

1.005 

0.68 

0.83 

7 

8 

1.195 

21.78 

26.68 

260 

319 

1.010 

1.28 

1.57 

13 

16 

1.200 

22.30 

27.32 

268 

328 

1.015 

1.88 

2.30 

19 

23 

1.205 

22.82 

27.95 

275 

337 

1.020 

2.47 

3.03 

25 

31 

1.210 

23.33 

28.58 

282 

346 

1.025 

3.07 

3.76 

32 

39 

1.215 

23.84 

29.21 

290 

355 

1.030 

3.67 

4.49 

38 

46 

1.220 

24.36 

29.84 

297 

364 

1.035 

4.27 

5.23 

44 

54 

1.225 

24.88 

30,48 

305 

373 

1.040 

4.87 

5.96 

51 

62 

1.230 

25.39 

31.11 

312 

382 

1.045 

5.45 

6.67 

57 

71 

1.235 

25.88 

31.70 

320 

391 

1.050 

6.02 

7.37 

63 

77 

1.240 

26.35 

32.28 

327 

400 

1.055 

6.59 

8.07 

70 

85 

1.245 

26.83 

32.86 

334 

409 

1.060 

7.16 

8.77 

76 

93 

1.250 

27.29 

33.43 

341 

418 

1.065 

7.73 

9.47 

82 

102 

1.255 

27.76 

34.00 

348 

426 

1.070 

8.32 

10.19 

89 

109 

1.260 

28.22 

34.57 

356 

435 

1.075 

8.90 

10.90 

96 

117 

1.265 

28.69 

35.14 

363 

444 

1.080 

9.47 

11.60 

103 

125 

1.270 

29.15 

35.71 

370 

454 

1.085 

10.04 

12.30 

109 

133 

1.275 

29.62 

36.29 

377 

462 

1.090 

10.60 

12.99 

116 

142 

1.280 

30.10 

36.87 

385 

472 

1.095 

11.16 

13.67 

122 

150 

1.285 

30.57 

37.45 

393 

481 

1.100 

11.71 

14.35 

129 

158 

1.290 

31.04 

38.03 

400 

490 

1.105 

12.27 

15.03 

136 

166 

1.295 

31.52 

38.61 

408 

500 

1.110 

12.82 

15.71 

143 

175 

1.300 

31.99 

39.19 

416 

510 

1.115 

13.36 

16.36 

149 

183 

1.305 

32.46 

39.77 

424 

519 

1.120 

13.89 

17.01 

156 

191 

1.310 

32.94 

40.35 

432 

529 

1.125 

14.42 

17.66 

162 

199 

1.315 

33.41 

40.93 

439 

538 

1.130 

14.95 

18.31 

169 

207 

1.320 

33.88 

41.50 

447 

548 

1.135 

15.48 

18.96 

176 

215 

1.325 

34.35 

42.08 

455 

557 

1.140 

16.01 

19.61 

183 

223 

1.330 

34.80 

42.66 

462 

567 

1.145 

16.54 

20.26 

189 

231 

1.335 

35.27 

43.20 

471 

577 

1.150 

17.07 

20.91 

196 

239 

1.340 

35.71 

43.74 

479 

586 

1.155 

17.59 

21.55 

203 

248 

1.345 

36.14 

44.28 

486 

596 

1.160 

18.11 

22.19 

210 

257 

1.350 

.36.58 

44.82 

494 

605 

1.165 

18.64 

22.83 

217 

266 

1.355 

37.02 

45.35 

502 

614 

1.170 

19.16 

23.47 

224 

275 

1.360 

37.45 

45.88 

509 

624 

1.175 

19.69 

24.12 

231 

283 

1.365 

37.89 

46.41 

517 

633 

1.180 

20.21 

24.76 

238 

292 

1.370 

38.32 

46.94 

525 

643 

1.185 

20.73 

25.40 

246 

301 

1.375 

38.75 

47.47 

3VGoo< 

533 

653 
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Specific 

zoo  parts  by  weight 

z  liter  contains 

Specific 

Gravity 

15° 

in  vacuo 

zoo  parts  by  weight 

z  liter  contains 

Gravity 
15° 

in  vacuo 

correspond  to 

grams 

correspond  to 

grams 

SO, 

% 
H,S04 

S08 

H,S04 

% 
SO, 

% 
H^04 

SO, 

H*S04 

1.380 

39.18 

48.00 

541 

662 

1.590 

55.18 

67.59 

877 

1075 

1.386 

39.62 

48.53 

549 

672 

1.595 

55.55 

68.05 

886 

1085 

1.390 

40.05 

49.06 

557 

682 

1.600 

55.93 

68.51 

89 

1096 

1.395 

40.48 

49.59 

564 

692 

1.605 

56.30 

68.97 

904 

1107 

1.400 

40.91 

50.11 

573 

702 

1.610 

56.68 

69.43 

913 

1118 

1.405 

41.33 

50.63 

581 

711 

1.615 

57.05 

69.89 

921 

1128 

1.410 

41.76 

51.15 

589 

721 

1.620 

57.40 

70.32 

930 

1139 

1.415 

42.17 

51.66 

597 

730 

1.625 

57.75 

70.74 

938 

1150 

1.420 

42.57 

52.15 

604 

740 

1.630 

58.09 

71.16 

947 

1160 

1.425 

42.96 

52.63 

612 

750 

1.635 

58.43 

71.57 

955 

1170 

1.430 

43.36 

53.11 

620 

759 

1.640 

58.77 

71.99 

964 

1181 

1.435 

43.75 

53.59 

628 

769 

1.645 

59.10 

72.40 

972 

1192 

1.440 

44.14 

54.07 

636 

779 

1.650 

59.45 

72.82 

981 

1202 

1.445 

44.53 

54.55 

643 

789 

1.655 

59.78 

73.23 

989 

1212 

1.450 

44.92 

55.03 

651 

798 

1.660 

60.11 

73.64 

998 

1222 

1.455 

45.31 

55.50 

659 

808 

1.665 

60.46 

74.07 

1007 

1233 

1.460 

45.69 

55.97 

667 

817 

1.670 

60.82 

74.51 

1016 

1244 

1.465 

46.07 

56.43 

675 

827 

1.675 

61.20 

74.97 

1025 

1256 

1.470 

46.45 

56.90 

683 

837 

1.680 

61.57 

75.42 

1034 

1267 

1.475 

46.83 

57.37 

691 

846 

1.685 

61.93 

75.86 

1043 

1273 

1.480 

47.21 

57.83 

699 

856 

1.690 

62.29 

76.30 

1053 

1289 

1.485 

47.57 

58.28 

707 

865 

1.695 

62.64 

76.73 

1062 

1301 

1.490 

47.95 

58.74 

715 

876 

1.700 

63.00 

77.17 

1071 

1312 

1.495 

48.34 

59.22 

723 

885 

1.705 

63.35 

77.60 

1080 

1323 

1.500 

48.73 

59.70 

731 

896 

1.710 

.63.70 

78.04 

1089 

1334 

1.505 

49.12 

60.18 

739 

906 

1.715 

64.07 

78.48 

1099 

1346 

1.510 

49.51 

60.65 

748 

916 

1.720 

64.43 

78.92 

1108 

1357 

1.515 

49.89 

61.12 

756 

926 

1.725 

64.78 

79.36 

1118 

1369 

1.520 

50.28 

61.59 

764 

936 

1.730 

65.14 

79.80 

1127 

1381 

1.525 

50.66 

62.06 

773 

946 

1.735 

65.50 

80.24 

1136 

1392 

1.530 

51.04 

62.53 

781 

957 

1.740 

65.86 

80.68 

1146 

1404 

1.535 

51.43 

63.00 

789 

967 

1.745 

66.22 

81.12 

1156 

1416 

1.540 

51.78 

63.43 

797 

977 

1.750 

66.58 

81.56 

1165 

1427 

1.545 

52.12 

63.85 

805 

987 

1.755 

66.94 

82.00 

1175 

1439 

1.550 

52.46 

64.26 

813 

996 

1.760 

67.30 

82.44 

1185 

1451 

1.555 

52.79 

64.67 

821 

1006 

1.765 

67.65 

82.88 

1194 

1463 

1.560 

53.12 

65.08 

829 

1015 

1.770 

68.02 

83.32 

1204 

1475 

1.565 

53.46" 

65.49 

837 

1025 

1.775 

68.49 

83.90 

1216 

1489 

1.570 

53.80 

65.90 

845 

1035 

1.780 

68.98 

84.50 

1228 

1504 

1.575 

54.13 

66.30 

853 

1044 

1.785 

69.47 

85.10 

1240 

1519 

1.580 

54.46 

66.71 

861 

1054 

1.790 

69.96 

85.70 

1252 

1534 

1.585 

54.80 

67.13 

869 

1064 

1.795 

70.46 

86.30 

1265 

1549 

... 
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Specific 

ioo  parts  by  weight 

i  liter  contains 

Specific 

100  parts  by  weight 

1  liter  contains 

Gravity 

15° 

in  vacuo 

correspond  to 

grams 

Gravity 
15° 

.     4° 
in  vacuo 

correspond  to 

grams 

so, 

% 
H.S04 

S03 

H^04 

so, 

% 
H,SO« 

SO, 

BW 

1.800 

70.94 

86.90 

1277 

1564 

1.833 

75.72 

92.75 

1388 

1700 

1.805 

71.50 

87.60 

1291 

1581 

1.834 

75.96 

93.05 

1393 

1706 

1.810 

72.08 

88.30 

1305 

1598 

1.835 

76.27 

93.43 

1400 

1713 

1.815 

72.69 

89.05 

1319 

1621 

1.836 

76.57 

93.80 

1405 

1722 

1.820 

73.51 

90.05 

1338 

1639 

1.837 

76.90 

94.20 

1412 

1730 

1.821 

73.63 

90.20 

1341 

1643 

1.838 

77.23 

94.60 

1419 

1739 

1.822 

73.80 

90.40 

1345 

1647 

1.839 

77.55 

95.00 

1426 

1748 

1.823 

73.96 

90.60 

1348 

1651 

1.840 

78.04 

95.60 

1436 

1759 

1.824 

74.12 

09.80 

1352 

1656 

1.8405 

78.33 

95.95 

1441 

1765 

1.825 

74.29 

91.00 

1356 

1661 

1.8410 

79.19 

97.00 

1458 

1786 

1.826 

74.49 

91.25 

1360 

1666 

1.8415 

79.76 

97.70 

1469 

1799 

1.827 

74.69 

91.50 

1364 

1671 

1.8410 

80.16 

98.20 

1476 

1&8 

1.828 

74.86 

91.70 

1368 

1676 

1.8405 

80.57 

98.70 

1483 

1*816 

1.829 

75.03 

91.90 

1372 

1681 

1.8400 

80.98 

99.20 

1490 

1825 

1.830 

75.19 

92.10 

1376 

1685 

1.8395 

81.18 

99.45 

1494 

1830 

1.831 

75.35 

92.30 

1380 

1690 

1.8390 

81.39 

99.70 

1497 

1834 

1.832 

75.53 

92.52 

1384 

1695 

1.8385 

81.59 

99.95 

1500 

1838 
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XXXIX.  — FUMING  SULPHURIC   ACID 


FREE  SO,,  TOTAL  SO,  AND   EQUIVALENT  VALUES   IN   TERMS 
OF   100%,  98%  AND  93.19%  H,SO, 


By  H.B 

.  Bishop 

Actual 
composi- 

Equivalents. 

Actual 
composi- 
tion. 

Equivalents. 

is 

la 

Total 
SO* 

ioo  Per 

Cent 
H«S04. 

98  Per 

Cent 

H.S04. 

H,S04 
03.10 
Per 
Cent 

66°  B. 

a 

As 

H 

Total 
SO,. 

100  Per 

Cent 
H.S04. 

98  Per 

Cent 

H,S04. 

H,S04 
03.10 
Per 
Cent 
66°  B. 

0 

100 

81.63 

100.00 

102.04 

107.31 

25 

75 

86.22 

105.62 

107.78 

113.34 

1 

99 

81.82 

100.23 

102.27 

107.55 

26 

74 

86.41 

105.85 

108.01 

113.59 

2 

98 

82.00 

100.45 

102.50 

107.79 

27 

73 

86.59 

106.07 

108.24 

113.83 

3 

97 

82.18 

100.67 

102.73 

108.03 

28 

72 

86.78 

106.30 

108.47 

114.07 

4 

96 

82.37 

100.90 

102.96 

108.28 

29 

71 

86.96 

106.53 

108.70 

114.31 

5 

95 

82.55 

101.13 

103.19 

108.52 

30 

70 

87.14 

106.75 

108.93 

114.55 

6 

94 

82.73 

101.35 

103.42 

108.76 

31 

69 

87.33 

106.98 

109.16 

114.79 

7 

93 

82.92 

101.58 

103.65 

109.00 

32 

68 

87.51 

107.20 

109.39 

115.03 

8 

92 

83.10 

101.80 

103.88 

109.24 

33 

67 

87.69 

107.42 

109.62 

115.28 

-9 

91 

83.29 

102.08 

104.11 

109.48 

34 

66 

87.88 

107.65 

109.85 

115.52 

10 

90 

83.47 

102.25 

104.34 

109.72 

35 

65 

88.06 

107.87 

110.08 

115.76 

11 

89 

83.65 

102.47 

104.57 

109.96 

36 

64 

88.24 

108.10 

110.31 

116.00 

12 

88 

83.84 

102.70 

104.80 

110.21 

37 

63 

88.43 

108.33 

110.54 

116.24 

13 

87 

84.02 

102.92 

105.03 

110.45 

38 

62 

88.61 

108.55 

110.76 

116.48 

14 

86 

84.20 

103.15 

105.26 

110.69 

39 

61 

88.80 

108.78 

110.99 

116.73 

15 

85 

84.99 

103.38 

105.49 

110.93 

40 

60 

88.98 

109.00 

111.22 

116.97 

16 

84 

84.57 

103.60 

105.71 

111.17 

41 

59 

89.16 

109.22 

111.45 

117.21 

17 

83 

84.75 

103.82 

105.94 

ill. 41 

-42 

58 

89.35 

109.45 

111.68 

117.45 

18 

82 

84.94 

104.05 

106.17 

111.65 

43 

57 

89.53 

109.67 

111.91 

117.69 

19 

81 

85.12 

104.27 

106.40 

111.90 

44 

56 

89.71 

109.90 

112.14 

117.93 

20 

80 

85.31 

104.50 

106.63 

112.14 

45 

55 

89.90 

110.13 

112.37 

118.17 

21 

79 

85.49 

104.73 

106.86 

112.38 

46 

54 

90.08 

110.35 

112.60 

118.41 

22 

78 

85.67 

104.95 

107.09 

112.62 

47 

53 

90.27 

110.58 

112.83 

118.66 

23 

77 

85.86 

105.18 

107.32 

112.86 

48 

52 

90.45 

110.80 

113.06 

118.90 

24 

76 

86.04 

105.40 

107.55 

113.10 

49 

51 

90.63 

111.02 

113.29 

119.14 

.oogl 
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Actual 

composi* 

tion. 

Equivalents. 

Actual 
composi- 
tion. 

Equivalents. 

Is 

Total 
SO,. 

ioo  Per 

Cent 
H,S04. 

08  Per 

Cent 

HjSO,. 

H,S04 
93.19 
Per 
Cent 
66°  B. 

1* 

Total 
SO,. 

100  Per 

Cent 
H.S04. 

98  Per 

Cent 

H,S04. 

H£0, 

Cent 
66°  B. 

50 

50 

90.82 

111.25 

113.52 

119.38 

75 

25 

95.41 

116.88 

119.26 

125.42 

51 

49 

91.00 

111.48 

113.75 

119.62 

76 

24 

95.59 

117.10 

119.49 

125.66 

52 

48 

91.  Iff 

111.70 

113.98 

119.86 

77 

23 

95.78 

117.33 

119.72 

125.90 

53 

47 

91.37 

111.93 

114.21 

120.11 

78 

22 

95.96 

117.55 

119.95 

126.14 

54 

46 

91.55 

112.15 

114.44 

120.35 

79 

21 

96.14 

117.77 

120.18 

126.38 

55 

45 

91.73 

112.37 

114.67 

120.59 

80 

20 

96.33 

118.00 

120.41 

126.62 

56 

44 

91.92 

112.60 

114.90 

120.83 

81 

19 

96.51 

118.22 

120.64 

126.86 

57 

43 

92.10 

112.82 

115.13 

121.07 

82 

18 

96.69 

118.45 

120.87 

127.11 

58 

42 

92.29 

113.05 

115.36 

121.31 

83 

17 

96.88 

118.68 

121.10 

127.35 

59 

41 

92.47 

113.28 

115.59 

121.55 

84 

16 

97.06 

118.90 

121.23 

127.59 

60 

40 

92.65 

113.50 

115.82 

121.79 

85 

15 

97.25 

119.13 

121.56 

127.83 

61 

39 

92.84 

113.73 

116.05 

122.04 

86 

14 

97.43 

119.35 

121.79 

128.07 

62 

38 

93.02 

113.95 

116.28 

122.28 

87 

13 

97.61 

119.57 

122.02 

128.31 

63 

37 

93.20 

114.17 

116.51 

122.52 

88 

12 

97.80 

119.80 

122.25 

128.56 

64 

36 

93.39 

114.40 

116.74 

122.76 

89 

11 

97.98 

120.03 

122.48 

128.80 

65 

35 

93.57 

114.62 

116.96 

123.00 

90 

10 

98.16 

120.25 

122.70 

129.04 

66 

34 

93.76 

114.85 

117.19 

123.24 

91 

9 

98.35 

120.48 

122.93 

129.28 

67 

33 

93.94 

115.08 

117.42 

123.49 

92 

8 

98.53 

120.70 

123.16 

129.52 

68 

32 

94.12 

115.30 

117.65 

123.73 

93 

7 

98.71 

120.92 

123.39 

129.76 

69 

31 

94.31 

115.53 

117.88 

123.97 

94 

6 

98.90 

121.15 

123.62 

130.00 

70 

30 

94.49 

115.75 

118.11 

124.21 

95 

5 

99.08 

121.37 

123.85 

130.25 

71 

29 

94.67 

115.97 

118.34 

124.45 

96 

4 

99.27 

121.60 

124.08 

130.49 

72 

28 

94.86 

116.20 

118.57 

124.69 

97 

3 

99.45 

121.83 

124.31 

130.73 

73 

27 

95.04 

116.42 

118.80 

124.93 

98 

2 

99.63 

122.05 

124.54 

130.97 

74 

26 

95.22 

116.65 

119.03 

125.18 

99 

1 

99.82 

122.28 

124.77 

131.21 

100 

0 

100.00 

122.50 

125.00 

131.45 
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Degrees 

Sp.  Gr. 
6o° 

Decreet 

Per  Cent 

Degrees 

8kG;- 

Degrees 

Per  Cent 

Baum*. 

6^F* 

Twaddeil. 

HN08. 

Baum6. 

—  P. 

6o° 

Twaddeil. 

HN08. 

10.00 

1.0741 

14.82 

12.86 

21.25 

1.1718 

34.36 

28.02 

10.25 

1.0761 

15.22 

13.18 

21.50 

1.1741 

34.82 

28.36 

10.50 

1 .0781 

15.62 

13.49 

21.75 

1.1765 

35.30 

28.72 

10.75 

1.0801 

16.02 

13.81 

22.00 

1.1789 

35.78 

29.07 

11.00 

1.0821 

16.42 

14.13 

22.25 

1.1813 

36.26 

29.43 

11.25 

1.0841 

16.82 

14.44 

22.50 

1.1837 

36.74 

29.78 

11.50 

1 .0861 

17.22 

14.76 

22.75 

1.1861 

37.22 

30.14 

11.75 

1.0881 

17.62 

15.07 

23.00 

1.1885 

37.70 

30.49 

12.00 

1.0902 

18.04 

15.41 

23.25 

1.1910 

38.20 

30.86 

12.25 

1.0922 

18.44 

15.72 

23.50 

1.1934 

38,68 

31.21 

12.50 

1 .0943 

18.86 

16.05 

23.75 

1.1959 

39.18 

31.58 

12.75 

1.0964 

19.28 

16.39 

24.00 

1.1983 

39.66 

31.94 

13.00 

1.0985. 

19.70 

16.72 

24.25 

1.2008 

40.16 

32.31 

13.25 

1.1006 

20.12 

17.05 

24.50 

1.2033 

40.66 

32.68 

13.50 

1.1027 

20.54 

17.38 

24.75 

1.2058 

41.16 

33.05 

13.75 

1.1048 

20.96 

17.71 

25.00 

1.2083 

41.66 

33.42 

14.00 

1.1069 

21.38 

18.04 

25.25 

1.2109 

42.18 

33.80 

14.25 

1.1090 

21.80 

18.37 

25.50 

1.2134 

42.68 

34.17 

14.50 

1.1111 

22.22 

18.70 

25.75 

1.2160 

43.20 

34.56 

14.75 

1.1132 

22.64 

19.02 

26.00 

1.2185 

43.70 

34.94 

15.00 

1.1154 

23.08 

19.36 

26.25 

1.2211 

44.22 

35.33 

15.25 

1.1176 

23.52 

19.70 

26.50 

1.2236 

44.72 

35.70 

15.50 

1.1197 

23.94 

20.02 

26.75 

1.2262 

45.24 

36.09 

15.75 

1.1219 

24.38 

20.36 

27.00 

1.2288 

45.76 

36.48 

16.00 

1.1240 

24.80 

20.69 

27.25 

1.2314 

46.28 

36.87 

16.25 

1.1262 

25.24 

21.03 

27.50 

1.2340 

46.80 

37.26 

16.50 

1.1284 

25.68 

21.36 

27.75 

1.2367 

47.34 

37.67 

16.75 

1.1306 

26.12 

21.70 

28.00 

1.2393 

47.86 

38.06 

17.00 

1.1328 

26.56 

22.04 

28.25 

1.2420 

48.40 

38.46 

17.25 

1.1350 

27.00 

22.38 

28.50 

1.2446 

48.92 

38.85 

17.50 

1.1373 

27.46 

22.74 

28.75 

1.2473 

49.46 

39.25 

17.75 

1.1395 

27.90 

23.08 

29.00 

1.2500 

50.00 

39.66 

18.00 

1.1417 

28.34 

23.42 

29.25 

1.2527 

50.54 

40.06 

18.25 

1.1440 

28.80 

23.77 

29.50 

1.2554 

51.08 

40.47 

18.50 

1.1462 

29.24 

24.11 

29.75 

1.2582 

51.64 

40.89  . 

18.75 

1.1485 

29.70 

24.47 

30.00 

1.2609 

52.18 

41.30 

19.00 

1.1508 

30.16 

24.82 

30.25 

1.2637 

52.74 

41.72 

19.25 

1.1531 

30.62 

25.18 

30.50 

1.2664 

53.28 

42.14 

19.50 

1.1554 

31.08 

25.53 

30.75 

1.2692 

53.84 

42.58 

19.75 

1.1577 

31.54 

25.88 

31.00 

1.2719 

54.38 

43.00 

20.00 

1.16C0 

32.00 

26.24 

31:25 

1.2747 

54.94 

43.44 

20.25 

1.1624 

32.48 

26.61 

31.50 

1.2775 

55.50 

43.89 

20.50 

1.1647 

32.94 

26.96 

31.75 

1.2804 

56.08 

44.34 

20.75 

1.1671 

33.42 

27.33 

32.00 

1.2832 

56.64 

44.78 

21.00 

1.1694 

33.88 

27.67 

32.25 

1.2861 

57.22 

45.24 
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Deereei 

Sp.  Gr. 

Degrees 

Per  Cent 

Degrees 

Sp.  Gr. 
6o°w 

Degrees 

Per  Cent 

Baume. 

6o^ F' 

Twaddell. 

HWO,. 

Baume. 

F. 

60° 

Twaddell. 

HK08. 

32.50 

1.2889 

57.78 

45.68 

40.75 

1.3909 

78.18 

63.48 

32.75 

1.2918 

58.36 

46.14 

41.00 

1.3942 

78.84 

64.20 

33.00 

1.2946 

58.92 

46.58 

41.25 

1.3976 

79.52 

64.93 

33.25 

1.2975 

59.50 

47.04 

41.50 

1.4010 

80.20 

65.67 

33.50 

1.3004 

60.08 

47.49 

41.75 

1.4044 

80.88 

66.42 

33.75 

1.3034 

60.68 

47.95 

42.00 

1.4078 

81.56 

67.18 

34.00 

1.3063 

61.26 

48.42 

42.25 

1.411S 

82.24 

67.95 

34.25 

1.3093 

61.86 

48.90 

42.50 

1.4146 

82.92 

68.73 

34.50 

1.3122 

62.44 

49.35 

42.75 

1.4181 

83.62 

69.52 

34.75 

1.3152 

63.04 

49.83 

43i00 

1.4216 

84.32 

70.33 

35.00 

1.3182 

63.64 

50.32 

43.25 

1.4251 

85.02 

71.15 

35.25 

1.3212 

64.24 

50.81 

43.50 

1.4286 

85.72 

71.98 

35.50 

1.3242 

64.84 

51.30 

43.75 

1.4321 

86.42 

72.82 

35.75 

1.3273 

65.46 

51.80 

44.00 

1.4356 

•  87.12 

73.67 

36.00 

1.3303 

66.06 

52.30 

44.25 

1.4392 

87.84 

74.53 

36.25 

1.3334 

66.68 

52.81 

44.50 

1.4428 

88.56 

75.40 

36.50 

1.3364 

67.28 

53.32 

44.75 

1.4464 

89.28 

76.28 

36.75 

1.3395 

67.90 

53.84 

45.00 

1.4500 

90.00 

77.17 

37.00 

1.3426 

68.52 

54.36 

45.25 

1.4536 

90.72 

78.07 

37.25 

1.3457 

69.14 

54.89 

45.50 

1.4573 

91.46 

79.03 

37.50 

1.3488 

69.76 

55.43 

45.75 

1.4610 

92.20 

80.04 

37.75 

1.3520 

70.40 

55.97 

46.00 

1.4646 

92.92 

81.08 

38.00 

1.3551 

71.02 

56.52 

46.25 

1.4684 

93.68 

82.18 

38.25 

1.3583 

71.66 

57.08 

46.50 

1.4721 

94.42 

83.33 

38.50 

1.3615 

72.30 

57.65 

46.75 

1.4758 

95.16 

84.48 

38.75 

1.3647 

72.94 

58.23 

47.00 

1.4796 

95.92 

8*5.70 

39.00 

1.3679 

73.58 

58.82 

47.25 

1.4834 

96.68 

86.98 

39.25 

1.3712 

74.24 

59.43 

47.50 

1.4872 

97.44 

88.32 

39.50 

1.3744 

74.88 

60.06 

47.75 

1.4910 

98.20 

89.76 

39.75 

1.3777 

75.54 

♦60. 71, 

48.00 

1.4948 

98.96 

91.35 

40.00 

1.3810 

76.20 

61.38 

48.25 

1.4987 

99.74 

93.13 

40.25 

1.3843 

76.86 

62.07 

48.50 

1.5026 

100.52 

95.11 

40.50 

1.3876 

77.52 

62.77 

Specific  Gravity  determinations  were  made  at  00°  F.,  compared  with  water  at  60°  F. 
From  the  Specific  Gravities,  the  corresponding  degrees  Baunie"  were  calculated  by  the 
following  formula :  ^»         ,      «._         145 

°  Baume  =146—  5 — ?=—  • 

Sp.  Gr. 
Baume*  Hydrometers  for  use  with  this  table  must  be  graduated  by  the  above  formula, 
which  formula  should  always  be  printed  on  the  scale. 

Atomic  weights  from  F.  W .  Clarke's  table  of  1901.     O  =  16. 

ALLOWANCE  FOR  TEMPERATURE : 
At  10°  —  20°     Be.  —  1/30°  B<5.    or    .00029  Sp.  Gr.  =  1°  F. 
20°  —  30°     Be\  —  1/23°  Be.    or    .00044  «•      ••    =  1°  F. 
30° —  40°     Be\  —  1/20°  B<&.    or    .00060"      "    =  1°  F. 
40°  —  48.5°  Be.  —  1/17°  Be.    or    .00084  "      «    =  1°  F. 
Authority— W.  C.  Ferguson. 
This  table  has  been  approved  and  adopted  as  a  Standard  by  the  Manufacturing  Chemists' 
Association  of  the  United  States. 

W.  H.  BOWER,  JAS.  L.  MORGAN, 

HENRY  HOWARD,     ARTHUR  WYMAN, 
New  Fork,  May  14, 1903.  A.  G.  ROSENGARTEN,  Executive  C<mm%ttet 
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Lunge  and  Ret 


Specific 

Gravity 

15° 

in  vacuo 

ioo  parts  by  weight 
contain 

i  liter  con- 
tains grams 

Specific 
Gravity 

15° 

in  vacuo 

100  parts  by  weight 
contain 

1  liter  con- 
tains grams 

% 
N,0« 

% 
HKOs 

N*0B 

HN03 

% 
N,06 

% 
HNO3 

N*06 

HWOj 

1.000 

0.08 

0.10 

1 

1 

1.195 

27.10 

31.62 

324 

378 

1.005 

0.85 

1.00 

8 

10 

1.200 

27.74 

32.36 

333 

388 

1.010 

1.62 

1.90 

16 

19 

1.205 

28.36 

33.09 

342 

399 

1.015 

2.39 

2.80 

24 

28 

1.210 

28.99 

33.82 

351 

409 

1.020 

3.17 

3.70 

33 

38 

1.215 

29.61 

34.55 

360 

420 

1.025 

3.94 

4.60 

40 

47 

1.220 

30.24 

35.28 

369 

430 

1.030 

4.71 

5.50 

49 

57 

1.225 

30.88 

36.03 

378 

441 

1.035 

5.47 

6.38 

57 

66 

1.230 

31.53 

36.78 

387 

452 

1.040 

6.22 

7.26 

64 

75 

1.235 

32.17 

37.53 

397 

463 

1.045 

6.97 

8.13 

73 

85 

1.240 

32.82 

38.29 

407 

475 

1.050 

7.71 

8.99 

81 

94 

1.245 

33.47 

39.05 

417 

486 

1.055 

8.43 

9.84 

89 

104 

1.250 

34.13 

39.82 

427 

498 

1.060 

9.15 

10.68 

97 

113 

1.255 

34.78 

40.58 

437 

509 

1.065 

9.87 

11.51 

105 

123 

1.260 

35.44 

41.34 

447 

521 

1.070 

10.57 

12.33 

113 

132 

1.265 

36.09 

42.10 

457 

533 

1.075 

11.27 

13.15 

121 

141 

1.270 

36.75 

42.87 

467 

544 

1.080 

11.96 

13.95 

129 

151 

1.275 

37.41 

43.64 

477 

556 

1.085 

12.64 

14.74 

137 

160 

1.280 

38.07 

44.41 

487 

568 

1.090 

13.31 

15.53 

145 

169 

1.285 

38.73 

45.18 

498 

581 

1.095 

13.99 

16.32 

153 

179 

1.290 

39.39 

45.95 

508 

593 

1.100 

14.67 

17.11 

161 

188 

1.295 

40.05 

46.72 

51 9t 

605 

1.105 

15.34 

17.89 

170 

198 

1.300 

40.71 

47.49 

529 

617 

1.110 

16.00 

18.67 

177 

207 

1.305 

41.37 

48.26 

540 

630 

1.115 

16.67 

19.45 

186 

217 

1.310 

42.06 

49.07 

551 

643 

1.120 

17.34 

20.23 

195 

227 

1.315 

42.76 

49.89 

562 

656 

1.125 

18.00 

21.00 

202 

236 

1.320 

43.47 

50.71 

573 

669 

1.130 

18.66 

21.77 

211 

246 

1.325 

44.17 

51.53 

585 

683 

1.135 

19.32 

22.54 

219 

256 

1.330 

44.89 

52.37 

597 

697 

1.140 

19.98 

23.31 

228 

266 

1.3325 

45.26 

52.80 

603 

704 

1.145 

20.64 

24.08 

237 

276 

1.335 

45.62 

53.22 

609 

710 

1.150 

21.29 

24.84 

245 

286 

1.340 

46.35 

54.07 

621 

725 

1.155 

21.94 

25.60 

254 

296 

1.345 

47.08 

54.93 

633 

739 

1.160 

22.60 

26.36 

262 

306 

1.350 

47.82 

55.79 

645 

753 

1.165 

23.25 

27.12 

271 

316 

1.355 

48.57 

56.66 

658 

768 

1.170 

23.90 

27.88 

279 

326 

1.360 

49.35 

57.57 

671 

783 

1.175 

24.54 

28.63 

288 

336 

1.365 

50.13 

58.48 

684 

798 

1.180 

25.18 

29.38 

297 

347 

1.370 

50.91 

59.39 

698 

814 

1.185 

25.83 

30.13 

306 

357 

1.375 

51.69 

60.30 

711 

829 

1.190 

26.47 

30.88 

315 

367 

1.380 

52.52 

61.27 

725 

846 
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Specific 

Gravity 

15° 

in  vacuo 

zoo  parts  by  weight 

z  liter  con- 

Specific 

zoo  parts  by  weight 

z  liter  con- 

contain 

tains 

grams 

Gravity 
150 

.     4° 
in  vacuo 

contain 

tains  grams 

% 
N,06 

% 
HN08 

N,05 

HNOs 

% 
N,05 

% 
HWO3 

*A 

HNQ, 

1.3333 

53.08 

61.92 

735 

857 

1.495 

78.52 

91.60 

1174 

1369 

1.385 

53.35 

62.24 

739 

862 

1.500 

80.65 

94.09 

1210 

1411 

1.390 

54.20 

63.23 

753 

879 

1.501 

81.09 

94.60 

1217 

1420 

1.395 

55.07 

64.25 

768 

896 

1.502 

81.50 

95.08 

1224 

1428 

1.400 

55.97 

65.30 

783 

^914 

1.503 

81.91 

95.55 

1231 

1436 

1.405 

56.92 

66.40 

800 

933 

1.504 

82.29 

96.00 

1238 

1444 

1.410 

57.86 

67.50 

816 

952 

1.505 

82.63 

96.39 

1244 

1451 

1.415 

58.83 

68.63 

832 

971 

1.506 

82.94 

96.76 

1249 

1457 

1.42b 

59.83 

69.80 

849 

991 

1.507 

83.26 

97.13 

1255 

1464 

1.425 

60.84 

70.98 

867 

1011 

1.508 

83.58 

97.50 

1260 

1470 

1.430 

61.86 

72.17 

885 

1032 

1.509 

83.87 

97.84 

1265 

1476 

1.435 

62.91 

73.39 

903 

1053 

1.510 

84.09 

98.10 

1270 

1481 

1.440 

64.01 

74.68 

921 

1075 

1.511 

84.28 

98.32 

1274 

1486 

1.445 

65.13 

75.98 

941 

1098 

1.512 

84.46 

98.53 

1277 

1490 

1.450 

66.24 

77.28 

961 

1121 

1.513 

84.63 

98.73 

1280 

1494 

1.455 

67.38 

78.60 

981 

1144 

1.514 

84.78 

98.90 

1283 

1497 

1.460 

68.56 

79.98 

1001 

1168 

1.515 

84.92 

99.07 

1287 

1501 

1.465 

69.79 

81.42 

1023 

1193 

1.516 

85.04 

99.21 

1289 

1504 

1.470 

71.06 

82.90 

1045 

1219 

1.517 

85.15 

99.34 

1292 

1507 

1.475 

72.39 

84.45 

1068 

1246 

1.518 

85.26 

99.46 

1294 

1510 

1.480 

73.76 

86.05 

1092 

1274 

1.519 

85.35 

99.57 

1296 

1512 

1.485 

75.18 

87.70 

1116 

1302 

1.520 

85.44 

99.67 

1299 

1515 

1.490 

76.80 

89.60 

1144 

1335 
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XLII.  —  HYDROCHLORIC  ACID 

By  W.  C.  Ferguson 


Degrees 

Sp.  Gr. 

Degrees 

Per  Cent 

Degrees 

Sp.  Gr. 

Degrees 

Per  Cent 

Baume. 

Twaddell. 

HC1. 

Baume. 

Twaddell. 

HC1. 

1.00 

1.0069 

1.38 

1.40 

14.25 

1.1090 

21.80 

21.68 

2.00 

1.0140 

2.80 

2.82 

14.50 

1.1111 

22.22 

22.09 

3.00 

1.0211 

4.22 

4.25 

14.75 

1.1132 

22.64 

22.50 

4.00 

1.0284 

5.68 

5.69 

15.00 

1.1154 

23.08 

22.92 

5.00 

1.0357 

7.14 

7.15 

15.25 

1.1176 

23.52 

23.33 

5.25 

1.0375 

7.50 

7.52 

15.50 

1.1197 

23.94 

23.75 

5.50 

1.0394 

7.88 

7.89 

15.75 

1.1219 

24.38 

24.16 

5.75 

1.0413 

8.26 

8.26 

16.0 

1.1240 

24.80 

24.57 

6.00 

1.0432 

8.64 

8.64 

16.1 

1.1248 

24.96 

24.73 

6.25 

1.0450 

9.00 

9.02 

16.2 

1.1256 

25.12 

24,90 

6.50 

1.0469 

9.38 

9.40 

16.3 

1.1265 

25.30 

25.06 

6.75 

1.0488 

9.76 

9.78 

16.4 

1.1274 

25.48 

25.23 

7.00 

1.0507 

10.14 

10.17 

16.5 

1.1283 

25.66 

25.39 

7.25 

1 .0526 

10.52 

10.55 

16.6 

1.1292 

25.84 

25.56 

7.50 

1.0545 

10.90 

10.94 

16.7 

1.1301 

26.02 

25.72 

7.75 

1.0564 

11.28 

11.32 

16.8 

1.1310 

26.20 

25.89 

8.00 

1.0584 

11.68 

11.71 

16.9 

1.1319 

26.38 

26.05 

8.25 

1.0603 

12.06 

12.09 

17.0 

1.1328 

26.56 

26.22 

8.50 

1.0623 

12.46 

12.48 

17.1 

1.1336 

26.72 

26.39 

8.75 

1.0642 

12.84 

12.87 

17.2 

1.1345 

26.90 

26.56 

9.00 

1 .0662 

13.24 

13.26 

17.3 

1.1354 

27.08 

26.73 

9.25 

1.0681 

13.62 

13165 

17.4 

1.1363 

27.26 

26.90 

9.50 

1 .0701 

14.02 

14.04 

17.5 

1.1372 

27.44 

27.07 

9.75 

1.0721 

14.42 

14.43 

17.6 

1.1381 

27.62 

27.24 

10.00 

1.0741 

14.82 

14.83 

17.7 

1.1390 

27.80 

27.41 

10.25 

1.0761 

15.22 

15.22 

17.8 

1.1399 

27.98 

27.58 

10.50 

1.0781 

15.62 

15.62 

17.9 

1.1408 

28.16 

27.75 

10.75 

1.0801 

16.02 

16.01 

18.0 

1.1417 

28.34 

27.92 

11.00 

1.0821 

16.42 

16.41 

18.1 

1.1426 

28.52 

28.09 

11.25 

1.0841 

16.82 

16.81 

18.2 

1.1435 

28.70 

28.26 

11.50 

1.0861 

17.22 

17.21 

18.3 

1 . 1444 

28.88 

28.44 

11.75 

1 .0881 

17.62 

17.61 

18.4 

1.1453 

29.06 

28.61 

12.00 

1.0902 

18.04 

18.01 

18.5 

1.1462 

29.24 

28.78 

12.25 

1.0922 

18.44 

18.41 

18.6 

1.1471 

29.42 

28.95 

12.50 

1.0943 

18.86 

18.82 

18.7 

1.1480 

29.60 

29.13 

12.75 

1 .0964 

19.28 

19.22 

18.8 

1.1489 

29.78 

29.30 

13.00 

1 .0985 

19.70 

19.63 

18.9 

1.1498 

29.96 

29.48 

13.25 

1.1006 

20.12 

20.04 

19.0 

1.1508 

30.16 

29.65 

13.50 

1.1027 

20.54 

20.45 

19.1 

1.1517 

30.34 

29.83 

13.75 

1.1048 

20.96 

20.86 

19.2 

1.1526 

30.52 

30.00 

14.00 

1.1069 

21.38 

21.27 

19.3 

1.1535 

30.70 

30.18 
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"Degrees 

Sp.  Gr. 

Degrees 

Per  Cent 

Degrees 

Sp.  Gr. 

Degrees 

Per  Cent 

Baume. 

Twaddell. 

HC1. 

Baume. 

Twaddell. 

HC1. 

19.4 

1.1544 

30.88 

30.35 

22.5 

1.1836 

36.72 

36.16 

19.5 

1.1554 

31.08 

30.53 

22.6 

1.1846 

36.92 

36.35 

19.6 

1.1563 

31.26 

30.71 

22.7 

1.1856 

37.12 

36.54 

19.7 

1.1572 

31.44 

30.90 

22.8 

1.1866 

37.32 

36.73 

19.8 

1.1581 

31.62 

31.08 

22.9 

1.1875 

37.50 

36.93 

19.9 

1.1590 

31.80 

31.27 

23.0 

1.1885 

37.70 

37.14 

20.0 

1.1600 

32.00 

31.45 

23.1 

1.1895 

37.90 

37.36 

20.1 

1.1609 

32.18 

31.64 

23.2 

1.1904 

38.08 

37.58 

20.2 

1.1619 

32.38 

31.82 

23.3 

1.1914 

38.28 

37.80 

20.3 

1.1628 

32.56 

32.01 

23.4 

1.1924 

38.48 

38.03 

20.4 

1.1637 

32.74 

32.19 

23.5 

1.1934 

38.68 

38.26 

20.5 

1.1647 

32.94 

32.38 

23.6 

1.1944 

38.88 

38.49 

20.6 

1.1656 

33.12 

32.56 

23.7 

1.1953 

39.06 

38.72 

20.7 

1.1666 

33.32 

32.75 

23.8 

1.1963 

39.26 

38.95 

20.8 

1.1675 

33.50 

32.93 

23.9 

1.1973 

39.46 

39.18 

20.9 

1.1684 

33.68 

33.12 

24.0 

1.1983 

39.66 

39.41 

21.0 

1.1694 

33.88 

33.31 

24.1 

1.1993 

39.86 

39.64 

21.1 

1.1703 

34.06 

33.50 

24.2 

1.2003 

40.06 

39.86 

21.2 

1.1713 

34.26 

33.69 

24.3 

1.2013 

40.26 

40.09 

21.3 

1.1722 

34.44 

33.88 

24.4 

1.2023 

40.46 

40.32 

21.4 

1.1732 

34.64 

34.07 

24.5 

1.2033 

40.66 

40.55 

21.5 

1.1741 

34.82 

34.26 

24.6 

1.2043 

40.86 

40.78 

21.6 

1.1751 

35.02 

34.45 

24.7 

1.2053 

41.06 

41.01 

21.7 

1.1760 

35.20 

34.64 

24.8 

1.2063 

41.26 

41.24 

21.8 

1.1770 

35.40 

34.83 

24.9 

1.2073 

41.46 

41.48 

21.9 

1.1779 

35.58 

35.02 

25.0 

1.2083 

41.66 

41.72 

22.0- 

1.1789 

35.78 

35.21 

25.1 

1.2093 

41.86 

41.99 

22.1 

1.1798 

35.96 

35.40 

25.2 

1.2103 

42.06 

42.30 

22.2 

1.1808 

36.16 

35.59 

25.3 

1.2114 

42.28 

42.64 

22.3 

1.1817 

36.34 

35.78 

25.4 

1.2124 

42.48 

43.01 

22.4 

1.1827 

36.54 

35.97 

25.5 

1.2134 

42.68 

43.40 

Sp.  Gr.  determinations  were  made  at  60°  F.,  compared  with  water  at  60°  F. 
From  the  Specific  Gravities,  the  corresponding  degrees  Baume*  were  calcu- 
lated by  the  following  formula:  Baum4  =  145  —  145/Sp.  Gr. 
Atomic  weights  from  F.  W.  Clarke's  table  of  1901.     O  =  16. 

ALLOWANCE  FOR  TEMPERATURE: 
10-15°  Be\     -     1/40°  Be\  or  .0002  Sp.  Gr.  for  1°  F. 
15-22°  Be\     -     1/30°  Be\  or  .0003    "       "    "    1°  F. 
22-25°  Be\     -     1/28°  Be\  or  .00035  "      "    "    1°  F. 
Authority  —  W.  C.  Ferguson. 
This  table  has  been  approved  and  adopted  as  a  Standard  by  the  Manu- 
facturing Chemists'  Association  of  the  United  States. 

W.  H.  Bower,  Jas.  L.  Morgan, 

Henry  Howard,        Arthur  Wyman. 
A.  G.  Rosengarten, 
New  York,  May  14,  1903.  Executive  Committee 
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XLIIL  —  HYDROCHLORIC  ACID 

Lunge  and  Marchlewski 


Specific 

Gravity. 

15° 

4° 
in  Vacuo. 

Per  Cent 

HCl 
by  Weight. 

i  Liter 
con- 
tains 

Grams 
HCl. 

Specific 
Gravity 

in  Vacuo. 

PerCent 

HCl 

by  Weight. 

i  Liter 
con- 
tains 

Grams 
HCl. 

Specific 
Gravity 

15° 

4° 
in  Vacuo. 

Per  Cent 

HCl 

by  Weight. 

i  Liter 
con- 
tains 

Grams 
HCl. 

1.000 

0.16 

1.6 

1.075 

15.16 

163 

1.145 

28.61 

328 

1.005 

1.15 

12 

1.080 

16.15 

174 

1.150 

29.57 

340 

1.010 

2.14 

22 

1.085 

17.13 

186 

1.152 

29.95 

345 

1.015 

3.12 

32 

1.090 

18.11 

197 

1.155 

30.55 

353 

1.020 

4.13 

42 

1.095 

19.06 

209 

1.160 

31.52 

366 

1.025 

5.15 

53 

1.100 

20.01 

220 

1.163 

32.10 

373 

1.030 

6.15 

64 

1.105 

20.97 

232 

1.165 

32.49 

379 

1.035 

7.15 

74 

1.110 

21.92 

243 

1.170 

33.46 

392 

1.040 

8.16 

85 

1.115 

22.86 

255 

1.171 

33.65 

394 

1.045 

9.16 

96 

1.120 

23.82 

267 

1.175. 

34.42 

404 

1.050 

10.17 

107 

1.125 

24.78 

278 

1.180 

35.39 

418 

1.055 

11.18 

118 

1.130 

25.75 

291 

1.185 

36.31 

430 

1.060 

12.19 

129 

1.135 

26.70 

303 

1.190 

37.23 

443 

1.065 

13.19 

141 

1.140 

27.66 

315 

1.195 

38.16 

456 

1.070 

14.17 

152 

1.1425 

28.14 

322 

1.200 

39.11 

469 

COMPOSITION  OF  CONSTANT   BOILING 
HYDROCHLORIC   ACID* 


Pressure  mm.  of 
Mercury. 

Per  Cent  of 
HCl. 

Grams  constant 

boiling  distillate 

for  x  mol.  HCl. 

770 
760 
750 
740 
730 

20.218 
20.242 
20.266 
20.290 
20.314 

180.390 
180.170 
179.960 
179.745 
179.530 

Temperature  of  constant  boiling  hydrochloric  acid  is  108.54°  at  J763  mm. 
Specific  gravity  1.0962026. 

*  Hulett  and  Bonner,  Jour.  Am.  Chem.  Soc.  xxxi,  3^q[ 


406 


CHEMICAL  ANNUAL 


XLIV.  — ACETIC  ACID  AT  15" 

'  OUDEMANS 


g<S 

g<£ 

u(4 

ii 

1<£ 

Specific 

oW 

Specific 

Specific 

oW 

Specific 

uW 

Gravity. 

o<3 

Gravity^ 

Gravity.    * 

AH 

Gravity. 

AH 

0.9992 

0 

1 .0363 

26 

1 .0623 

51 

1.0747 

7G 

1.0007 

1 

1.0375 

27 

1.0631 

52 

1 .0748 

77 

1 .0022 

2 

1.0388 

28 

1.0638 

53 

1.0748 

78 

1 .0037 

3 

1.0400 

29 

1.0646 

54 

1 .0748 

79 

1 .0052 

4 

1 .0412 

30 

1 .0653 

55 

1 .0748 

80 

1 .0067 

5 

1.0424 

31 

1.0660 

56 

1 .0747 

81 

1.0083 

6 

1.0436 

32 

1.0666 

57 

1 .0746 

82 

1 .0098 

7 

1.0447 

33 

1.0673 

58 

1.0744 

83 

1.0113 

8 

1 .0459 

34 

1.0679 

59 

1.0742 

84 

1 .0127 

9 

1 .0470 

35 

1.0685 

60 

1.0739 

85 

1.0142 

10 

1 .0481 

36 

1.0691 

61 

1.0736 

86 

1.0157 

11 

1.0492 

37 

1 .0697 

62 

1.0731 

87 

1.0171 

12 

1.0502 

38 

1.0702 

63 

1.0726 

88 

1 .0185  , 

13 

1 .0513 

39 

1.0707 

64 

1.0720 

89 

1.0200 

14 

1.0523 

40 

1.0712 

65 

1.0713 

90 

1.0214 

15 

1.0533 

41 

1.0717 

66 

1 .0705 

91 

1 .0228 

16 

1.0543 

42 

1 .0721 

67 

1 .0696 

92 

1.0242 

17 

1.0552 

43 

1 .0725 

68 

1 .0686 

93 

1.0256 

18 

1 .0562 

44 

1.0729 

69 

1.0674 

94 

1 .0270 

19 

1.0571 

45 

1.0733 

70 

1.0660 

95 

1 .0284 

20 

1.0580 

46 

1.0737 

71 

1.0644 

96 

1.0298 

21 

1.0589 

47 

1.0740 

72 

1.0625 

97 

1.0311 

22 

1 .0598 

48 

1.0742 

73 

1 .0604 

98 

1.0324 

23 

1.0607 

49 

1.0744 

74 

1.0580 

99 

1.0337 

24 

1.0615 

50 

1.0746 

75 

1.0553 

100 

1.0350 

25 

MELTING  POINTS   OF  ACETIC   ACID 


Rudorff,  Ber.  3,  390. 


ioogr. 

H.C2H1O3 

mixed  with 

gr.  water. 

100  parts 
by  weight  con- 
tain parts 
wafer. 

Melting  (solidi- 
fying) point 

ioogr. 

H.CzHsO* 

mixed  with 

gr.  water. 

100  parts 
by  weight  con- 
tain parts 
water. 

Melting 

(solidifying) 

point  °C. 

0.0 

0.0 

16.7° 

8.0 

7.407 

6.25° 

0.5 

0.497 

15.65 

9.0 

8.257 

5.3 

1.0 

0.990 

14.8 

10.0 

9.090 

4.3 

1.5 

1.477 

14.0 

11.0 

9.910 

3.6 

2.0 

1.961 

13.25 

12.0 

10.774 

2.7 

3.0 

2.912 

11.95 

150 

13.043 

-0.2 

4.0 

3.846 

10.5 

18.0 

15.324 

-2.6 

5.0 

4.761 

9.4 

21.0 

19 .354 

-5.1 

6.0 

5.660 

8.2 

24.0 

-7.4 

7.0 

%     6.542 

7.1 

1 

_ 

Boiling  point  100%  acid  117.8° 
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CHEMICAL  ANNUAL 


XLVL  —  AQUA  AMMONIA 

According  to  W.  C.  Ferguson 


Degrees 

8p.  Gr. 

ter  Cent 

Decrees 

*&T 

Per  Cent 

Decrees 

8p.Gr. 
6o°« 

Per  Cent 

Baume. 

—  r . 

6o° 

WH8. 

Baume. 

e?F> 

NHa. 

Baume. 

—  F. 

6o° 

HNS. 

10.00 

1 .0000 

.00 

16.50 

.9556 

11.18 

23.00 

.9150 

23.52 

10.25 

.9982 

.40 

16.75 

.9540 

11.64 

23.25 

.9135 

24.01 

10.50 

.9964 

.80 

17.00 

.9524 

12.10 

23.50 

.9121 

24.50 

10.75 

.9947 

1.21 

17.25 

.9508 

12.56 

23.75 

.9106 

24.99 

11.00 

.9929 

1.62 

17.50 

.9492 

13.02 

24.00 

.9091  " 

"25.48 

11.25 

.9912 

2.04 

17.75 

.9475 

13.49 

24.25 

.9076 

25.97 

11.50 

.9894 

2.46 

18.00 

.9459 

13.96 

24.50 

.9061 

26.46 

11.75 

.9876 

2.88 

18.25 

.94,44 

14.43 

24.75 

.9047 

26.95 

12.00 

.9859 

3.30 

18.50 

.9428 

14.90 

25.00 

.9032 

27.44 

12.25 

.9842 

3.73 

18.75 

.9412 

15.37 

25.25 

.9018 

27.93 

12.50 

.9825. 

4.16 

19.00 

.9396 

15.84 

25.50 

.9003 

28.42 

12.75 

.9807 

4.59 

19.25 

.9380 

16.32 

25.75 

.8989 

28.91 

13.00 

.9790 

5.02 

19.50 

.9365 

16.80 

26.00 

.8974 

29.40 

13.25 

.9773 

5.45 

19.75 

.9349 

17.28 

26.25 

.8960 

29.89 

13.50 

.9756 

5.88 

20.00 

.9333 

17.76 

26.50 

.8946 

30.38 

13.75 

.9739 

6.31 

20.25 

.9318 

18.24 

26.75 

.8931 

30.87 

14.00 

.9722 

6.74 

20.50 

.9302 

18.72 

27.00 

.8917 

31.36 

14.25 

.9705 

7.17 

20.75 

.9287 

19.20 

27.25 

.8903 

31.85 

14.50 

.9689 

7.61 

21.00 

.9272 

19.68 

27.50 

.8889 

32.34 

14.75 

.9672 

8.05 

21.25 

.9256 

20.16 

27.75 

.8875 

32.83 

15.00 

.9655 

8.49 

21.50 

.9241 

20.64 

28.00 

.8861 

33.32 

15.25 

.9639 

8.93 

21.75 

.9226 

21.12 

28.25 

.8847 

33.81 

15.50 

.9622 

9.38 

22.00 

.9211 

21.60 

28.50 

.8833 

34.30 

15.75 

.9605 

9.83 

22.25 

.9195 

22.08 

28.75 

.8819 

34.79 

16.00 

.9589 

10.28 

22.50 

.9180 

22.56 

29.00 

.8805 

35.28 

16.25 

.9573  J 

10.73 

22.75 

.9165 

23.04 

Specific  Gravity  determinations  were  made  at  60°  F.,  compared  with  water 
at  60°  F. 

From  the  Specific  Gravities  the  corresponding  degrees  Baume*  were  calcu- 
lated by  the  following  formula: 


Baume'  = 


140 
Sp.  Gr. 


-130. 


*  Baume"  Hydrometers  for  use  with  this  table  must  be  graduated  by  the 
above  formula,  which  formula  should  always  be  printed  on  the  scale. 
Atomic  weights  from  F.  W.  Clarke's  table  of  1901.     O  =  16. 
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XLVIL  —  SODIUM  HYDROXIDE  SOLUTION  AT  15° 

Lunge 


x  Liter  contains 

Specific 
Gravity. 

Degrees 
Baume. 

Degrees 

Twaddell. 

Per  Cent 
Na,0. 

Per  Cent 
NaOH. 

Grams 

Na,0. 

NaOH. 

1.007 

1.0 

1.4 

0.47 

0.61 

4 

6 

1.014 

2.0 

2.8 

0.93 

1.20 

9 

12 

1.022 

3.1 

4.4 

1.55 

2.00 

16 

21 

1.029 

4.1 

5.8 

'    2.10 

2.70 

22 

28 

1.036 

5.1 

7.2 

2.60 

3.35 

27 

35 

1.045 

6.2 

9.0 

3.10 

4.00 

32 

42 

1.052 

7.2 

10.4 

3.60 

4.64 

38 

49 

1.060 

8.2 

12.0 

4.10 

5.29 

43 

56 

1.067 

9.1 

13.4 

4.55 

5.87 

49 

63 

1.075 

10.1 

15.0 

5.08 

6.55 

55 

70 

1.083 

11.1 

16.6 

5.67 

7.31 

61 

79 

1.091 

12.1 

18.2 

6.20 

8.00 

68 

87 

1.100 

13.2 

20.0 

6.73 

8.68 

74 

95 

1.108 

14.1 

21.6 

7.30 

9.42 

81 

104 

1.116 

15.1 

23.2 

7.80 

10.06 

87 

112 

1.125 

16.1 

25.0 

8.50 

10.97 

96 

123 

1.134 

17.1 

26.8 

9.18 

11.84 

104 

134 

1.142 

18.0 

28.4 

9.80 

12.64 

112 

144 

1.152 

19.1 

30.4 

10.50 

13.55 

121 

156 

1.162 

20.2 

32.4 

11.14 

14.37 

129 

167 

1.171 

21.2 

34.2 

11.73 

15.13 

137 

177 

1.180 

22.1 

36.0 

12.33 

15.91 

146 

188 

1.190 

23.1 

38.0 

13.00 

16.77 

155 

200 

1.200 

24.2 

40.0 

13.70 

17.67 

164 

212 

1.210 

25.2 

42.0 

14.40 

18.58 

174 

225 

1.220 

26.1 

44.0 

15.18 

19.58 

185 

239 

1.231 

27.2 

46.2 

15.96 

20.59 

196 

253 

1.241 

28.2 

48.2 

16.76 

21.42 

208 

266 

1.252 

29.2 

^50.4 

17.55 

22.64 

220 

283 

1.263 

30.2 

52.6 

18.35 

23.67 

232 

299 

1.274 

31.2 

54.8 

19.23 

24.81 

245 

316 

1.285 

32.2 

57.0 

,.     20.00 

25.80 

257 

332 

1.297 

33.2 

59.4 

20.80 

26.83 

270 

348 

1.308 

34.1 

61.6 

21.55 

27.80 

282 

364 

1.320 

35.2 

64.0 

22.35 

28.83 

295 

381 

1.332 

36.1 

66.4 

23.20 

29.93 

309 

399 

1.345 

37.2 

69.0 

24.20 

31.22 

326 

420 
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i  Liter  contains 

Specific 

Degrees 

Degrees 

Per  Cent 

Per  Cent 
NaOH. 

Grams 

Gravity, 

Baum6. 

Twaddell. 

NaaO. 

Na,0. 

NaOH. 

1.357 

38.1 

71.4 

25.17 

32.47 

342 

441 

1.370 

39.2 

74.0 

26.12 

33.69 

359 

462 

1.383 

40.2 

76.6 

27.10 

34.96 

375 

483 

1.397 

41.2 

79.4 

28.10 

36.25 

392 

506 

1.410 

42.2 

82.0 

29.05 

37.47 

410 

528 

1.424 

43.2 

84.8 

30.08 

38.80 

428 

553 

1.438 

44.2 

87.6 

31.00 

39.99 

446 

575 

1.463 

45.2 

90.6 

32.10 

41.41 

466 

602 

1.468 

46.2 

93.6 

33.20 

42.83 

487 

629 

1.483 

47.2 

96.6 

34.40 

44.38 

510 

658 

1.498 

48.2 

99.6 

35.70 

46.15 

535 

691 

1.514 

49.2 

102.8 

36.90 

47.60 

559 

721 

1.530 

50.2 

106.0 

38.00 

49.02 

581 

750 

XLVIIL  —  POTASSIUM  HYDROXIDE  SOLU- 
TION AT  15° 

Lunge 


i  Liter  contains 

Specific 

Degrees 
Baum6. 

Degrees 
TwaddeU. 

Per  Cent 
K,0. 

Per  Cent 
KOH. 

Grams 

Gravity. 

K,0. 

KOH. 

1.007 

1.0 

1.4 

0.7 

0.9 

7 

9 

1.014 

2.0 

2.8 

1.4 

1.7 

14 

17 

1.022 

3.1 

4.4 

2.2 

2.6^ 

22 

26 

1.029 

4.1 

5.8 

2.9 

3.5 

30 

36 

1.037 

5.2 

7.4 

3.8 

4.5 

39 

46 

1.045 

6.2 

9.0 

4.7 

5.6 

49 

58 

1.052 

7.2 

10.4 

5.4 

6.4 

57 

67 

1.060 

8.2 

12.0 

6.2 

7.4 

66 

78 

1.067 

9.1 

13.4 

6.9 

8.2 

74 

83 

1.075 

10.1 

15.0 

7.7 

9.2 

83 

99 

1.083 

11.1 

16.6 

8.5 

10.1 

92 

109 

1.091 

12.1 

18.2 

9.2 

10.9 

100 

119 

1.100 

13.2 

20.0 

10.1 

12.0 

111 

132 

1.1Q8 

14.1 

21.6 

10.8 

12.9 

119 

143 

.1.11J6 

j 

15.1 

23.2 

11.6 

13.8 

129 

153 

l 

(     r\r\c 
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CHEMICAL  ANNUAL 


XLVL  —  AQUA  AMMONIA 

According  to  W.  C.  Ferguson 


Decrees 

8p.  Gr. 

£er  Cent 

Degrees 

%?' 

Per  Cent 

Decrees 

Sp.  Gr. 
6o°t, 

Per  Cent 

Baum6. 

—  r . 

6o° 

WH8. 

Baume. 

<*sP- 

NH8. 

Baume. 

~  F. 

6o° 

HN«. 

10.00 

1 .0000 

.00 

16.50 

.9556 

11.18 

23.00 

.9150 

23.52 

10.25 

.9982 

.40 

16.75 

.9540 

11.64 

23.25 

.9135 

24.01 

10.50 

.9964 

.80 

17.00 

.9524 

12.10 

23.50 

.9121 

24.50 

10.75 

.9947 

1.21 

17.25 

.9508 

12.56 

23.75 

.9106 

24.99 

11.00 

.9929 

1.62 

17.50 

.9492 

13.02 

2^.00 

.9091  " 

"25.48 

11.25 

.9912 

2.04 

17.75 

.9475 

13.49 

24.25 

.9076 

25.97 

11.50 

.9894 

2.46 

18.00 

.9459 

13.96 

24.50 

.9061 

26.46 

11.75 

.9876 

2.88 

18.25 

.94,44 

14.43 

24.75 

.9047 

26.95 

12.00 

.9859 

3.30 

18.50 

.9428 

14.90 

25.00 

.9032 

27.44 

12.25 

.9842 

3.73 

18.75 

.9412 

15.37 

25.25 

.9018 

27.93 

12.50 

.9825. 

4.16 

19.00 

.9396 

15.84 

25.50 

.9003 

28.42 

12.75 

.9807 

4.59 

19.25 

.9380 

16.32 

25.75 

.8989 

28.91 

13.00 

.9790 

5.02 

19.50 

.9365 

16.80 

26.00 

,8974 

29.40 

13.25 

.9773 

5.45 

19.75 

.9349 

17.28 

26.25 

.8960 

29.89 

13.50 

.9756 

5.88 

20.00 

.9333 

17.76 

26.50 

.8946 

30.38 

13.75 

.9739 

6.31 

20.25 

.9318 

18.24 

26.75 

.8931 

30.87 

14.00 

.9722 

6.74 

20.50 

.9302 

18.72 

27.00 

.8917 

31.36 

14.25 

.9705 

7.17 

20.75 

.9287 

19.20 

27.25 

.8903 

31.85 

14.50 

.9689 

7.61 

21.00 

.9272 

19.68 

27.50 

.8889 

32.34 

14.75 

.9672 

8.05 

21.25 

.9256 

20.16 

27.75 

.8875 

32.83 

15.00 

.9655 

8.49 

21.50 

.9241 

20.64 

28.00 

.8861 

33.32 

15.25 

.9639 

8.93 

21.75 

.9226 

21.12 

28.25 

.8847 

33.81 

15.50 

.9622 

9.38 

22.00 

.9211 

21.60 

28.50 

.8833 

34.30 

15.75 

.9605 

9.83 

22.25 

.9195 

22.08 

28.75 

.8819 

34.79 

16.00 

.9589 

10.28 

22.50 

.9180 

22.56 

29.00 

.8805 

35.28 

16.25 

.9573 

10.73 

22.75 

.9165 

23.04 

Specific  Gravity  determinations  were  made  at  60°  F.,  compared  with  water 
at  60°  F. 

From  the  Specific  Gravities  the  corresponding  degrees  Baum6  were  calcu- 
lated by  the  following  formula: 


Baum6  = 


140 
Sp.  Gr. 


130. 


*  Baum6  Hydrometers  for  use  with  this  table  must  be  graduated  by  the 
above  formula,  which  formula  should  always  be  printed  on  the  scale. 
Atomic  weights  from  F.  W.  Clarke's  table  of  1901.     O  =  16. 
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ALLOWANCE  FOR  TEMPERATURE 

The  coefficient  of  expansion  for   ammonia    solutions,  varying  with   the 
temperature,  correction  must  be  applied  according  to  the  following  table: 


Corrections  to  be  Added  for  Bach 

Corrections  to  be  Subtracted  for  Bach  Degree 

Degree  Below  6o°F. 

Above  6o°  F. 

Degrees 
Baume. 

4o°F. 

50°  F. 

70°  F. 

8o°F. 

90°  F. 

xoo°  F* 

14°  Be* 

.015°  B4 

.017°  B6 

.020°  B4 

.022°  Be* 

.024°  B6 

.026°  Be" 

16° 

.021      " 

.023     " 

.026      " 

.028     " 

.030     " 

.032      " 

18° 

.027     " 

.029     " 

.031      " 

.033     " 

.035     " 

.037      " 

20° 

.033     " 

.036     " 

.037     " 

.038     " 

.040     " 

.042      " 

22° 

.039      " 

.042     " 

.043     " 

.045     " 

.047     " 

26° 

.053     " 

.057     " 

.057      " 

.059      " 

Authority  —  W.  C.  Ferguson. 
This  table  has  been  approved  and  adopted  as  a  Standard  by  the  Manufac- 
turing Chemists'  Association  of  the  United  States. 

W.  H.  Bower, 
Henry  Howard, 
Jab.  L.  Morgan, 
Arthur  Wyman, 
A.  G.  Rosengarten, 
New  York,  May  14,  1903.  Executive  Committee. 
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XLVIL  —  SODIUM  HYDROXIDE  SOLUTION  AT  15° 

Lunge 


x  Liter  contains 

Specific 
Gravity. 

Degrees 
Baume. 

Degrees 
Twaddell. 

Per  Cent 
Na,0. 

Per  Cent 
NaOH. 

Grams 

Na,0. 

NaOH. 

1.007 

1.0 

1.4 

0.47 

0.61 

4 

6 

1.014 

2.0 

2.8 

0.93 

1.20 

9 

12 

1.022 

3.1 

4.4 

1.55 

2.00 

16 

21 

1.029 

4.1 

5.8 

'    2.10 

2.70 

22 

28 

1.036 

5.1 

7.2 

2.60 

3.35 

27 

35 

1.045 

6.2 

9.0 

3.10 

4.00 

32 

42 

1.052 

7.2 

10.4 

3.60 

4.64 

38 

49 

1.060 

8.2 

12.0 

4.10 

5.29 

43 

56 

1.067 

9.1 

13.4 

4.55 

5.87 

49 

63 

1.075 

10.1 

15.0 

5.08 

6.55 

55 

70 

1.083 

11.1 

16.6 

5.67 

7.31 

61 

79 

1.091 

12.1 

18.2 

6.20 

8.00 

68 

87 

1.100 

13.2 

20.0 

6.73 

8.68 

74 

95 

1.108 

14.1 

21.6 

7.30 

9.42 

81 

104 

1.116 

15.1 

23.2 

7.80 

10.06 

87 

112 

1.125 

16.1 

25.0 

8.50 

10.97 

96 

123 

1.134 

17.1 

26.8 

9.18 

11.84 

104 

134 

1.142 

18.0 

28.4 

9.80 

12.64 

112 

144 

1.152 

19.1 

30.4 

10.50 

13.55 

121 

156 

1.162 

20.2 

32.4 

11.14 

14.37 

129 

167 

1.171 

21.2 

34.2 

11.73 

15.13 

137 

177 

1.180 

22.1 

36.0 

12.33 

15.91 

146 

188 

1.190 

23.1 

38.0 

13.00 

16.77 

155 

200 

1.200 

24.2 

40.0 

13.70 

17.67 

164 

212 

1.210 

25.2 

42.0 

14.40 

18.58 

174 

225 

1.220 

26.1 

44.0 

15.18 

19.58 

185 

239 

1.231 

27.2 

46.2 

15.96 

20.59 

196 

253 

1.241 

28.2 

48.2 

16.76 

21.42 

208 

266 

1.252 

29.2 

^.50.4 

17.55 

22.64 

220 

283 

1.263 

30.2 

52.6 

18.35 

23.67 

232 

299 

1.274 

31.2 

54.8 

19.23 

24.81 

245 

316 

1.285 

32.2 

57.0 

..,    20.00 

25.80 

257 

332 

1.297 

33.2 

59.4 

20.80 

26.83 

270 

348 

1.308 

34.1 

61.6 

21.55 

27.80 

282 

364 

1.320 

35.2 

64.0 

22.35 

28.83 

295 

381 

1.332 

36.1 

66.4 

23.20 

29.93 

309 

399 

1.345 

37.2 

69.0 

24.20 

31.22 

326 

420 
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i  Liter  contains 

Specific 

Degrees 

Degrees 

Per  Cent 

Per  Cent 
NaOH. 

Grams 

Gravity, 

Baum6. 

Twaddell. 

NasO. 

Na,0. 

NaOH. 

1.357 

38.1 

71.4 

25.17 

32.47 

342 

441 

1.370 

39.2 

74.0 

26.12 

33.69 

359 

462 

1.383 

40.2 

76.6 

27.10 

34.96 

375 

483 

1.397 

41.2 

79.4 

28.10 

36.25 

392 

506 

1.410 

42.2 

82.0 

29.05 

37.47 

410 

528 

1.424 

43.2 

84.8 

30.08 

38.80 

428 

553 

1.438 

44.2 

87.6 

31.00 

39.99 

446 

575 

1.453 

45.2 

90.6 

32.10 

41.41 

466 

602 

1.468 

46.2 

93.6 

33.20 

42.83 

487 

629 

1.483 

47.2 

96.6 

34.40 

44.38 

510 

658 

1.498 

48.2 

99.6 

35.70 

46.15 

535 

691 

1.514 

49.2 

102.8 

36.90 

47.60 

559 

721 

1.530 

50.2 

106.0 

38.00 

49.02 

581 

750 

XLVIIL  —  POTASSIUM  HYDROXIDE  SOLU- 
TION AT  15° 

Lunge 


i  Liter  contains 

Specific 

Degrees 
Baume. 

Degrees 
TwaddeU. 

Per  Cent 
K,0. 

Per  Cent 
KOH. 

Grams 

Gravity. 

K,0. 

KOH. 

1.007 

1.0 

1.4 

0.7 

0.9 

7 

9 

1.014 

2.0 

2.8 

1.4 

1.7 

14 

17 

1.022 

3.1 

4.4 

2.2 

2.6^ 

22 

26 

1.029 

4.1 

5.8 

2.9 

3.5 

30 

36 

1.037 

5.2 

7.4 

3.8 

4.5 

39 

46 

1.045 

6.2 

9.0 

4.7 

5.6 

49 

58 

1.052 

7.2 

10.4 

5.4 

6.4 

57 

67 

1.060 

8.2 

12.0 

6.2 

7.4 

66 

78 

1.067 

9.1 

13.4 

6.9 

8.2 

74 

83 

1.075 

10.1 

15.0 

7.7 

9.2 

83 

99 

1.083 

11.1 

16.6 

8.5 

10.1 

92 

109 

1.091 

12.1 

18.2 

9.2 

10.9 

100 

119 

1.100 

13.2 

20.0 

10.1 

12.0 

111 

132 

1.1Q8 

14.1 

21.6 

10.8 

12.9 

119 

143 

;  1.11)6 

15.1 

23.2 

11.6 

13.8 

129 

153 

/ 
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CHEMICAL  ANNUAL 


i  Liter  contains 

Specific 

Degrees 

Baumi. 

Degrees 
TweddeU. 

Per  Cent 
K,0. 

Per  Cent 
KOH. 

Grams 

Gravity. 

K,0. 

KOH. 

1.125 

16.1 

25.0 

12.4 

14.8 

140 

167 

1.134 

17.1 

26.8 

13.2 

15.7 

150 

178 

1.142 

18.0 

28.4 

13.9 

16.5 

159 

183 

1.152 

19.1 

30.4 

14.8 

17.6 

170 

203 

1.162 

20.2 

32.4 

15.6 

18.6 

181 

216 

1.171 

21.2 

34.2 

16.4 

19.5 

192 

228 

1.180 

22.1 

36.0 

17.2 

20.5 

203 

242 

1  190 

23.1 

38.0 

18.0 

21.4 

214 

255 

1.200 

24.2 

40.0 

18.8 

22.4 

226 

269 

1.210 

25.2 

.    42.0 

19.6 

23.3 

237 

282 

1.220 

26.1 

44.0 

20.3 

24.2 

248 

295 

1.231 

.27.2 

46.2 

21.1 

25.1 

260 

309 

1.241 

28.2 

48.2 

21.9 

26.1 

272 

324 

1.252 

29.2 

50.4 

22.7 

27.0 

284 

338 

1.263 

30.2 

52.6 

23.5 

28.0 

297 

353 

1.274 

31.2 

54.8 

24.2 

28.9 

308 

368 

1.285 

32.2 

57.0 

25.0 

29.8 

321 

385 

1.297 

33.2 

59.4 

25.8 

30.7 

335 

398 

1.308 

34.1 

61.6 

26.7 

31.8 

349 

416 

1.320 

35.2 

64.0 

27.5 

32.7 

363 

432 

1.332 

36.1 

66.4 

28.3     . 

33.7 

377 

449 

1.345 

37.2 

69.0 

29.3 

34.9 

394 

469 

1.357 

38.1 

71.4 

30.2 

35.9 

410 

487 

1.370 

39.2 

74.0 

31.0 

36.9 

425 

506 

1.383 

40.2 

76.6 

31.8 

37.8 

440 

522 

1.397 

41.2 

79.4 

32.7 

38.9 

457 

543 

1.410 

42.2 

82.0 

33.5 

39.9 

472 

563 

1.424 

43.2 

84.8 

34.4 

40.9 

490 

582 

1.438 

44.2 

87.6 

35.4 

42.1 

509 

605 

1.453 

45.2 

90.6 

36.5 

43.4 

530 

631 

1.468 

46.2 

93.6 

37.5 

44.6 

549 

655 

1.483 

,  47.2 

96.6 

38.5 

45.8 

571 

679 

1.498 

48.2 

99.6 

39.6 

47.1 

593 

706 

1.514 

49.2 

102.8 

40.6 

48.3 

615 

731 

1.530 

50.2 

106.0 

41.5 

49.4 

635 

756 

1.546 

51.2 

109.2 

42.5 

50.6 

655 

779 

1.563 

52.2 

112.6 

43.6 

51.9 

681 

811 

1.580 

53.2 

116.0 

44.7 

53.2 

706 

840 

1.597 

54.2 

119.4 

45.8 

54.5 

731 

870 

1.615 

55.2 

123.0 

47.0 

55.9 

754 

905 

1.634 

56.3 

126.8 

48.3 

57.5 

789 

£40 
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XLIX.  —  Sodium  Carbonate  Solution  at  15° 

Lunge 


Specific 

Degrees 
Baume. 

Per  Cent 
Na,C03. 

Per  Cent 
Na,C03.ioH,0. 

x  Liter  contains  Grams 

Gravity. 

Na,COs. 

Na,COs.ioHjO. 

1.007 

1.0 

0.67 

1.807 

6.8 

18.2 

1.014 

2.0 

1.33 

3.587 

13.5 

36.4 

1.022 

3.1 

2.09 

5.637 

21.4 

57.6 

1.029 

4.1 

2.76 

7.444 

28.4 

76.6 

1.036 

5.1 

3.43 

9.251 

35.5 

95.8 

1.045 

6.2 

4.29 

11.570 

44.8 

120.9 

1.052 

7.2 

4.94 

13.323 

52.0 

140.2 

1.060 

8.2 

5.71 

15.400 

60.5 

163.2 

1.067 

9.1 

6.37 

17.180 

68.0 

183.3 

1.075 

10.1 

7.12 

19.203 

76.5 

206.4 

1.083 

11.1 

.7.88 

21.252 

85.3 

230.2 

1.091 

12.1 

8.62 

23.248 

94.0 

253.6 

1.100 

13.2 

9.43 

25.432 

103.7 

279.8 

1.108 

14.1 

10.19 

27.482 

112.9 

304.5 

1.116 

15.1 

10.95 

29.532 

122.2 

329.6 

1.125 

16.1 

11.81 

31.851  • 

132.9 

358.3 

1.134 

17.1 

12.61 

34.009 

143.0 

385.7 

1.142 

18.0 

13.16 

35.493 

150.3 

405.3 

1.152 

19.1 

14.24 

38.405 

164.1 

442.4 
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CHEMICAL  ANNUAL 


—  Concentrated  Sodium  Carbonate 
Solution  at  30° 

Lunge 


Specific 

Degrees 
Baume. 

Per  Cent 
NajCO.,. 

Per  Cent 
Na,COs.ioHjO. 

x  Liter  contains  Grams 

Gravity 

Na,C08. 

Na,C08.xoH,0. 

1.142 

18.0 

13.79 

37.21 

157.5 

425.0 

1.152 

19.1 

14.64 

39.51 

168.7 

455.2 

1.162 

20.2 

15.49 

41.79 

180.0 

485.7 

1.171 

21.2 

16.27 

43.89 

190.5 

514.0 

1.180 

22.1 

17.04 

45.97 

201.1 

542.6 

1.190 

23.1 

17.90 

48.31 

214.0 

577.5 

1.200 

24.2 

18.76 

50.62 

225.1 

607.4 

1.210 

25.2 

19.61 

52.91 

237.3 

640.3 

1.220 

26.1 

20.47 

55.29 

249.7 

673.8 

1.231 

-27.2 

21.42 

57.80 

263.7 

711.5 

1.241 

28.2 

22.29 

60.15 

276.6 

746.3 

1.252 

29.2 

23.25 

62.73 

291.1 

785.4 

1.263 

30.2 

24.18 

65.24 

305.4 

824.1 

1.274 

31.2 

25.11 

67.76 

319.9 

863.2 

1.285 

32.2 

26.04 

70.28 

334.6 

902.8 

1.297 

33.2 

27.06 

73.02 

351.0 

947.1 

1.308 

34.1 

27.97 

75.48 

365.9 

987.4 

LI.  —  Correction  of  Specific  Gravity  of  Sodium 
Carbonate  for  ±  1°  C. 


Lunge 


For  Temperatures 

from 

For  Specific  Gravity 

o°  to  30°. 

30°  to  4o°. 

400  to  500 

500  to  700. 

70°  to  ioo°. 

From 

To 

0.0002 

0.0004 

0.0004 

0.0005 

0.0005 

1.010 

1.0501 

0.0003 

0.000* 

0.0004 

0.0006 

0.0005 

1.060 

1.070 

0.0004 

0.0004 

0.0004 

0.0006 

0.0006 

1.080 

1.110 

s 

0.0004 

0.0004 

0.0005 

0.0006 

0.0006 

1.120 

1.170 

■4 

0.0004 

0.0004 

0.0006 

0.0007 

0.0007 

1.180 

1.200 

0.0005 

0.0004 

0.0005 

0.0007 

0.0007 

1.210 

1.240 

0.0005 

0.0005 

0.0007 

0.0007 

1.241 

1.252 

& 

0.0005 

0.0005 

0.0006 

0.0008 

1.263 

1.285 

)< 
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LIL  —  Potassium  Carbonate  Solution  at  15° 

Calculated  from  Gerlach 


Specific 

1 

3 

Per 

Cent 

K,C03. 

x  Liter 
contains 

Specific 

1 

Per 
Cent 

i  Liter 
contains 

Gravity. 

& 

1 

Grams 
K,C08. 

Gravity. 

1 

i 

K,COs. 

Grams 
K,C08. 

1.00914 

1.3 

1.8 

1 

10.1 

1.27893 

31.6 

55.8 

28 

358.1 

1.01829 

2.6 

3.6 

2 

20.4 

1.28999 

32.6 

58.0 

29 

374.1 

1.02743 

3.9 

5.4 

3 

30.8 

1.30105 

33.6 

60.2 

30 

390.3 

1.03658 

5.1 

7.2 

4 

41.4 

1.31261 

34.5 

62.5 

31 

406.9 

1.04572 

6.3 

9.2 

5 

52.3 

1.32417 

35.5 

64.8 

32 

423.7 

1.05513 

7.6 

11.0 

6 

63.3 

1.33573 

36.4 

67.1 

33 

440.8 

1.06454 

8/8 

12.9 

7 

74.5 

1.34729 

37.4 

69.5 

34 

458.1 

1.07396 

10.0 

14.8 

8 

85.9 

1.35885 

38.3 

71.8 

35 

475.6 

1.08337 

11.2 

16.6 

9 

97.5 

1.37082 

39.2 

74.2 

36 

493.5 

1.09278 

12.3 

18.6 

10 

109.3 

1.38279 

40.1 

76.6 

37 

511.6 

1.10258 

13.5 

20.5 

11 

121.3 

1.39476 

41.0 

79.0 

38 

530.0 

1.11238 

14.6 

22.4 

12 

133.5 

1.40673 

41.9 

81.4 

39, 

548.6 

1.12219 

15.8 

24.4 

13 

145.9 

1.41870 

42.8 

83.7 

40 

567.5 

1.13199 

16.9 

26.4 

14 

158.5 

1.43104 

43.7 

86.2 

41 

586.7 

1.14179 

18.0 

28.3 

15 

171.3 

1.44338 

44.5 

88.7 

42 

606.2 

1.15200 

19.1 

30.4 

16 

184.3 

1.45573 

45.4 

91.1 

43 

626.0 

1.16222 

20.2 

32.4 

17 

197.5 

1.46807 

46.2 

93.6 

44 

646.0 

1.17243 

21.3 

34.5 

18 

211.0 

1.48041 

47.1 

96.0 

45 

666.2 

1.18265 

22.4 

36.5 

19 

224.7 

1.49314 

47.9 

98.6 

46 

686.8 

1.19286 

23.4 

38.6 

20 

238.6 

1.50588 

48.7 

101.2 

47 

707.7 

1.20344 

24.5 

40.7 

21 

252.7 

1.51861 

49.5 

103.7 

48 

728.9 

1.21402 

25.6 

42.8 

22 

267.1 

1.53135 

50.3 

106.3 

49 

750.4 

1.22459 

26.6 

44.9 

23 

281.7 

1.54408 

51.1 

108.8 

50 

772.1 

1.23517 

27.6 

47.0 

24 

296.5 

1.55728 

51.9 

111.5 

51 

794.2 

1.24575 

28.6 

49.1 

25 

311.5 

1.57048 

52.7 

114.1 

52 

816.7 

1.25681 

29.6 

51.4 

26 

326.8 

1.57079 

52.7 

114.2 

52.024 

817.2 

1.26787 

30.6 

53.6 

27 

342.3 
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Specific  Gravity  and  Percentage 
of  Alcohol  by  Volume 

Squibb 


Per 

Cent 

Alcohol 

by 

Specific 

Gravity  at 

I5.56°c 

Per 

Cent 

Alcohol 

by 

Specific 

Gravity  at 

15.56° 

Per 

Cent 

Alcohol 

by 

Specific 
Gravity  at 
15.56° 

Per 

Cent 

Alcohol 

by 

Specific 

Gravity  at 

I5^6_°c 

Volume. 

X5.56°V- 

Volume. 

i5.56oV" 

Volume. 

i5.56oV" 

Volume. 

i5.56oV" 

1 

0.9985 

26 

0.9698 

51 

0.9323 

76 

0.8745 

2 

.9970 

27 

.9691 

52 

.9303 

77 

•.8721 

3 

.9956 

28 

.9678 

53 

.9283 

78 

.8696 

4 

.9942 

29 

.9665 

54 

.9262 

79 

.8664 

5 

.9930 

30 

.9652 

55 

.9242 

80 

.8639 

6 

.9914 

31 

.9643 

56 

.9221 

81 

.8611 

7 

.9898 

32 

.9631 

57 

.9200 

82 

.8581 

8 

.9890 

33 

.9618 

58 

.9178 

83 

.8557 

9 

.9878 

34 

.9609 

59 

.9160 

84 

.8526 

10 

.9869 

35 

.9593 

60 

.9135 

85 

.8496 

11 

.9855 

36 

.9578 

61 

.9113 

86 

.8466 

12 

.9841 

37 

.9565 

62 

.9090 

87 

.8434 

13 

.9828 

38 

.9550 

63 

.9069 

88 

.8408 

14 

.9821 

39 

.9535 

64 

.9047 

89 

.8373 

15 

.9815 

40 

.9519 

65 

.9025 

90 

.8340 

16 

.9802 

41 

.9503 

66 

.9001 

91 

.8305 

17 

.9789 

42 

.9490 

67 

.8973 

92 

.8272 

18 

.9778 

43 

.9470 

68 

.8949 

93 

.8237 

19 

.9766 

44 

.9452 

69 

.8925 

94 

.8199 

20 

.9760 

45 

.9434 

70 

.8900 

95 

.8164 

21 

.9753 

46 

.9416 

71 

.8875 

96 

.8125 

22 

.9741 

47 

.9396 

72 

.8850 

97 

.8084 

23 

.9728 

48 

.9381 

73 

.8825 

98 

.8041 

24 

.9716 

49 

.9362 

74 

.8799 

99 

.7995 

25 

.9709 

50 

.9343 

75 

.8769 

100 

.7946 

The  tables  giving  the  percentage  of  alcohol  by  weight  and  by  volume  do  not 
agree  with  each  other.  The  density  of  absolute  alcohol  given  by  Fownes  is 
.7938  at  15.6°  C  (60°  F.)  compared  with  water  at  the  same  temperature. 
Under  the  same  conditions  Tralles  finds  a  density  of  .7946.  Squibb  has 
shown  that  the  density  of  absolute  alcohol  must  be  at  least  as  low  as  .  7935. 
This  is  .003  lower  than  the  density  found  by  Fownes  and  corresponds  to  0 . 1 
per  cent  of  alcohol.  The  table  given  by  Squibb  is  based  on  the  values  given 
by  Fownes  for  percentage  by  weight  and  those  given  by  Tralles  for  percentage 
by  volume. 


To  reduce  sp.  gr.  at 


15.6° 


15  6° 
to  — i-  multiply  by  .99908  or  for 


15.6°  4° 

sp.  gr.  1 .000  to  .935  subtract  .0009    . 
"       .934  to  .825        "         .0008 
"       .824  "        .0007 
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LIV.  —  Percentage  of  Alcohol  by  Volume  and 
by  Weight* 

Gilpin,  Drink  water,  and  Squibb 


Specific 

Alcohol 

Specific 
Gravity  at 
60° 
6o° 

Alcohol 

Gravity  at 
6o°ff 
6o^F# 

per  cent 
volume 

per  cent 

by 
weight 

Grams 
per 

IOO  C.C. 

per  cent 

,by 
volume 

■ 

per  cent 

by 
weight 

Grams 

per 
xoo  c.c. 

1.00000.. 

0.00 

00.0 

0.00 

.99473.. 

3.60 

2.88 

2.86 

0.99984. 

0.10 

0.08 

0.08 

.99459.. 

3.70 

2.96 

2.94 

.99968.. 

0.20 

0.16 

0.16 

.99445.. 

3.80 

3.04 

3.02 

.99953.. 

0.30 

0.24 

0.24 

.99431.. 

3.90 

3.12 

3.10 

.99937.. 

0.40 

0.32 

0.32 

.99417. . 

4.00 

3.20 

3.18 

.99923.. 

0.50 

0.40 

0.40 

.99403.. 

4.10 

3.28 

3.26 

.99907.. 

0.60 

0.48 

0.48 

.99390.. 

4.20 

3.36 

3.34 

.99892. . 

0.70 

0.56 

0.56 

.99376.. 

4.30 

3.44 

3.42 

.99877.. 

0.80 

0.64 

0.64 

.99363.. 

4.40 

3.52 

3.50 

.99861.. 

0.90 

0.71 

0.71 

.99349.. 

4.50 

3.60 

3.58 

.99649.. 

1.00 

0.79 

0.79 

.99335.. 

4.60 

3.68 

3.66 

.99834.. 

1.10 

0.87 

0.87 

.99322.. 

4.70 

3.76 

3.74 

.99819.. 

1.20 

0.95 

0.95 

.99308.. 

4.80 

3.84 

3.81 

.99805.. 

1.30 

1.03 

1.03 

.99295.. 

4.90 

3.92 

3.89 

.99790.. 

1.40 

1.11 

1.11 

.99281.. 

5.00 

4.00 

3.97 

.99775.. 

1.50 

1.19 

1.19 

.99268.. 

5.10 

4.08 

4.05 

.99760.. 

1.60 

1.27 

1.27 

.99255. . 

5.20 

4.16 

4.13 

.99745. . 

1.70 

1.35 

1.35 

.99241.. 

5.30 

4.24 

4.21 

.99731.. 

1.80 

1.43 

1.43 

.99228.. 

5.40 

4.32 

4.29 

.99716.. 

1.90 

1.51 

1.51 

.99215. . 

5.50 

4.40 

4.37 

.99701.. 

2.00 

1.59 

1.59 

.99202. . 

5.60 

4.48 

4.44 

.99687.. 

2.10 

1.67 

1.66 

.99189.. 

5.70 

4.56 

4.52 

.99672. . 

2.20 

1.75 

1.74 

.99175. . 

5.80 

4.64 

4.60 

.99658.. 

2.30 

1.83 

1.82 

.99162.. 

5.90 

4.72 

4.68 

.99643.. 

2.40 

1.91 

1.90 

.99149.. 

6.00 

4.80 

4.76 

.99629.. 

2.50 

1.99 

1.98 

.99136.. 

6.10 

4.88 

4.84 

.99615.. 

2.60 

2.07 

2.06 

.99123.. 

6.20 

4.96 

4.92 

.99600.. 

2.70 

2.15 

2.14 

.99111.. 

6.30 

5.05 

5.00 

.99586.. 

2.80 

2.23 

2.22 

.99098.. 

6.40 

5.13 

5.08 

.99571.. 

2.90 

2.31 

2.30 

.99085.. 

6.50 

5.21 

5.16 

.99557.. 

3.00 

2.39 

2.38 

.99072. . 

6.60 

5.29 

5.24 

.99543.. 

3.10 

2.47 

2.46 

.99059.. 

6.70 

5.37 

5.32 

.99529. . 

3.20 

2.55 

2.54 

.99047.. 

6.80 

5.45 

5.40 

.99515. . 

3.30 

2.64 

2.62 

.99034.. 

6.90 

5.53 

5.48 

.99501.. 

3.40 

2.72 

2.70 

.99021.. 

7.00 

5.61 

5.56 

.99487.. 

3.50 

2.80 

2.78 

.99009.. 

7.10 

5.69 

5.64 

*  Bulletin  No.  65,  U.S. 


Department  of  Agric 

Digitizeaby 


418 


CHEMICAL  ANSUAL 


Specific 

Alcohol 

! 

'      Specific 
Gravity  at 

6o=>** 

Alcohol 

Gravity  st 
6o°** 

p«r  cent 
volume 

per  cent 
wacbt 

Grams  ' 
per 

IOOCX. 

per  cent 
volume 

per  cent 
we*ht 

Grams 
per 

IOOCX. 

.  WWllO.  . 

7.20 

5.77 

5.72  : 

.98513. . 

11.30 

9.11 

8.97 

.96984.. 

7.30 

5.86 

5.80  i 

.98502.. 

11.40 

9.19 

9.05 

.98971.. 

7.40 

5.94 

5.88  ' 

,       98491.. 

11.50 

9.27 

9.13 

.9o959. . 

7.50 

6.02 

5.96 

I      .98479. . 

11.60 

9.35 

9.21 

.98947.. 

7.60 

6.10 

6.04 

.98468.. 

11.70 

9.43 

9.29 

.98934.. 

7.70 

6.18 

6.11 

.98457. . 

11.80 

9.51 

9.36 

.98922.. 

7.80 

6.26 

6.19 

.98446.. 

11.90 

9.59 

9.44 

.tKIoAjH  .  . 

7.90 

6.34 

6.27 

.98435.. 

12.00 

9.67 

9.52 

.98897.. 

8.00 

6.42 

6.35 

.98424.. 

12.10 

9.75 

9.60 

.98885.. 

8.10 

6.50 

6.43 

i      .98413.. 

12.20 

9.83 

9.68 

.98873.. 

8.20 

6.58 

6.51 

.98402.. 

12.30 

9.92 

9.76 

.98861.. 

8.30 

6.67 

6.59  ' 

.98391.. 

12.40 

10.00 

9.84 

.98849.. 

8.40 

6.75 

6.67  ; 

.98381.. 

12.50 

10.08 

9.92 

.98837.. 

8.50 

6.83 

6.75 

.98370.. 

12.60 

10.16 

10.00 

.98825.. 

8.60 

6.91 

6.83  1 

.98359.. 

12.70 

10.24 

10.07 

.98813. . 

8.70 

6.99 

6.91 

.98348.. 

12.80 

10.33 

10.15 

.98801.. 

8.80 

7.07 

6.99 

.98337.. 

12.90 

10.41 

10.23 

.98789. . 

8.90 

7.15 

7.07 

.96326.. 

13.00 

10.49 

10.31 

.98777.. 

9.00 

7.23 

7.14 

.98315.. 

13.10 

10.57 

10.39 

.98765.. 

9.10 

7.31 

7.22 

.98305.. 

13.20 

10.65 

10.47 

.98754.. 

9.20 

7.39 

7.30 

.98294.. 

13.30 

10.74 

10.55 

.98742.. 

9.30 

7.48 

7.38 

.98283.. 

13.40 

10.82 

10.63 

.98730.. 

9.40 

7.56 

7.46 

.98273. . 

13.50 

10.90 

10.71 

.98719.. 

9.50 

7.64 

7.54 

.98262. . 

13.60 

10.98 

10.79 

.98707.. 

9.60 

7.72 

7.62 

.98251.. 

13.70 

11.06 

10.87 

.98695.. 

9.70 

7.80 

7.70 

.98240.. 

13.80 

11.15 

10.95 

.98683.. 

9.80 

7.88 

7.78 

.98230.. 

13.90 

11.23 

11.03 

.98672. . 

9.90 

7.96 

7.85 

.98219.. 

14.00 

11.31 

11.11 

.98660.. 

10.00 

8.04 

7.93 

.98209.. 

14.10 

11.39 

11.19 

.98649.. 

10.10 

8.12 

8.01 

.98198.. 

14.20 

11.47 

11.27 

.98637.. 

10.20 

8.20 

8.09 

.98188.. 

14.30 

11.56 

11.35 

.98626.. 

10.30 

8.29 

8.17 

.98177. . 

14.40 

11.64 

11.43 

.98614. . 

10.40 

8.37 

8.25 

.98167.. 

14.50 

11.72 

11.51 

.98603.. 

10.50 

8.45 

8.33 

.98156.. 

14.60 

11.80 

11.59 

.98592.. 

10.60 

8.53 

8.41 

.98146. . 

14.70 

11.88 

11.67 

.98580.. 

10.70 

8.61 

8.49 

.98135. . 

14.80 

11.97 

11.75 

.98569.. 

10.80 

8.70 

8.57 

.98125.. 

14  90 

12.05 

11.82 

.98557.. 

10.90 

8.78 

8.65 

.98114.. 

15.00 

12.13 

11.90 

.98546.. 

11.00 

8.86 

8.73 

.98104.. 

15.10 

12.21 

11.98 

.98535.. 

11.10 

8.94 

8.81 

.98093.. 

15.20 

12.29 

12.06 

.98524.. 

11.20 

9.02 

8.89 

.98083.. 

15.30 

12.38 

12.14 
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Specific 

Alcohol 

Specific 
Gravity  at 

6o° 

Alcohol 

Gravity  at 
6o°F 
6o° 

per  cent 
volume 

per  cent 
weight 

Grams 

per 
zoo  c.c. 

per  cent 
volume 

per  cent 

by 
weight 

Grains 

per 
ioo  c.c. 

.98073.. 

15.40 

12.46 

12.22 

.97658. . 

19.50 

15.84 

15.47 

.98063.. 

15.50 

12.54 

12.30 

.97648.. 

19.60 

15.93 

15.55 

.98052. . 

15.60 

12.62 

12.37 

.97638.. 

19.70 

16.01 

15.63 

.98042. . 

15.70 

12.70 

12. 45, 

.97628.. 

19.80 

16.09 

15.71 

.98032. . 

15.80 

12.79 

12.53 

.97618. . 

19.90 

16.18 

15.79 

.98021.. 

15.90 

12.87 

12.61 

.97608.. 

20.00 

16.26 

15.87 

.98011.. 

16.00 

12.95 

12.69 

.97598. . 

20.10 

16.34 

15.95 

.98001.. 

16.10 

13.03 

12.77 

.97588.. 

20.20 

16.42 

16.03 

.97991.. 

16.20 

13.12 

12.85 

.97578.. 

20.30 

16.51 

16.10 

.97980.. 

16.30 

13.20 

12.93 

.97568.. 

20.40 

16.59 

16.18 

.97970.. 

16.40 

13.29 

13.01 

.97558.. 

20.50 

16.67 

16.26 

.97960. . 

16.50 

13.37 

13.09 

.97547.. 

20.60 

16.75 

16.34 

.97950.. 

16.60 

13.45 

13.17 

.97537.. 

20.70 

16.84 

16.42 

.97940., 

16.70 

13.53 

13.25 

.97527.. 

20.80 

16.92 

16.50 

.97929. . 

16.80 

13.62 

13.33 

.97517.. 

20.90 

17.01 

16.58 

.97919. . 

16.90 

13.70 

13.41 

.97507.. 

21.00 

17.09 

16.66 

.97909.. 

17.00 

13.78 

13.49 

.97497.. 

21.10 

17.17 

16.74 

.97899.. 

17.10 

13.86 

13.57 

.97487.. 

21.20 

17.26 

16.82 

.97889.. 

17.20 

13.94 

13.65 

.97477.. 

21.30 

17.34 

16.90 

.97879.. 

17.30 

14.03 

13.73 

.97467. . 

21.40 

17.43 

16.98 

.97869.. 

17.40 

14.11 

13.81 

.97457.. 

21.50 

17.51 

17.06 

.97859.. 

17.50 

14.19 

13.89 

.97446. . 

21.60 

17.59 

17.14 

.97848.. 

17.60 

14.27 

13.96 

.97436.. 

21.70 

17.67 

17.22 

.97838.. 

17.70 

14.35 

14.04 

.97426. . 

21.80 

17.76 

17.30 

.97828.. 

17.80 

14.44 

14.12 

.97416. . 

21.90 

17.84 

17.38 

.97818.. 

17.90 

14.52 

14.20 

.97406. . 

22.00 

17.92 

17.46 

.97808.. 

18.00 

14.60 

14.28 

.97396. . 

22.10 

18.00 

17.54 

.97798. . 

18.10 

14.68 

14.36 

.97386.. 

22.20 

18.09 

17.62 

.97788.. 

18.20 

14.77 

14.44 

.97375.. 

22.30 

18.17 

17.70 

.97778. . 

18.30 

14.85 

14.52 

.97365.. 

22.40 

18.26 

17.78 

.97768.. 

18.40 

14.94 

14.60 

.97355. . 

22.50 

18.34 

17.86 

.97758.. 

18.50 

15.02 

14.68 

.97345.. 

22.60 

18.42 

17.94 

.97748. . 

18.60 

15.10 

14.76 

.97335.. 

22.70 

18.51 

18.02 

.97738.. 

18.70 

15.18 

14.84 

.97324.. 

22.80 

18.59 

18.10 

.97728. . 

18.80 

15.27 

14.92 

.97314. . 

22.90 

18.68 

18.18 

.97718.. 

18.90 

15.38 

15.00 

.97304.. 

23.00 

18.76 

18.26 

.97708. . 

19.00 

15.43 

15.08 

.97294.. 

23.10 

18.84 

18.33 

.97698. . 

19.10 

15.51 

15.15 

.97283.. 

23.20 

18.92 

18.41 

.97688. . 

19.20 

15.59 

15.23 

.97273.. 

23.30 

19.01 

18.49 

.97678. . 

19.30 

15.68 

15.31 

.97263.. 

23.40 

19.09 

18.57 

.97668. . 

19.40 

15.76 

15.39 

.97253. . 

23.50 

19.17 

18.65 
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Specific 

Alcohol 

Specific 
Gravity  at 

6o° 

Alcohol 

Gravity  at 
6o°  * 

per  cent 
volume 

per  cent 

by 
weight 

Grams 

per 
xoo  c.c. 

per  cent 
volume 

per  cent 
weight 

Grams 

per 
xoo  c.c. 

.97242. . 

23.60 

19.25 

18.73 

.96805. . 

27.70 

22.71 

21.98 

.97232. . 

23.70 

19.34 

18.81 

.96794. . 

27.80 

22.79 

22.06 

.97222. . 

23.80 

19.42 

18.88 

.96783. . 

27.90 

22.88 

22.14 

.97211.. 

23.90 

19.51 

18.96 

.96772. . 

28.00 

22.96 

22.22 

.97201.. 

24.00 

19.59 

19.04 

.96761.. 

28.10 

23.04 

22.30 

.97191.. 

24.10 

19.67 

19.12 

.96749.. 

28.20 

23.13 

22.38 

.97180. . 

24.20 

19.76 

19.20 

.96738. . 

28.30 

23.21 

22.45 

.97170. . 

24.30 

19.84 

19.28 

.96726.. 

28.40 

23.30 

22.53 

.97159. . 

24.40 

19.93 

19.36 

.96715.. 

28.50 

23.38 

22.61 

.97149. . 

24.50 

20.01 

19.44 

.96704.. 

28.60 

23.47 

22.69 

.97139. . 

24.60 

20.09 

19.52 

.96692.. 

28.70 

23.55 

22.77 

.97128. . 

24.70 

20.18 

19.60 

.96681.. 

28.80 

23.64 

22.85 

.97118. . 

24.80 

20.26 

19.68 

.96669.. 

28.90 

23.72 

22.93 

.97107. . 

24.90 

20.35 

19.76 

.96658.. 

29.00 

23.8JL 

23.01 

.97097.. 

25.00 

20.43 

19.84 

.96646.. 

29.10 

23.89 

23.09 

.97086. . 

25.10 

20.51 

19.92 

.96635. . 

29.20 

23.98 

23.17 

.97076. . 

25.20 

20.60 

20.00 

.96623.. 

29.30 

24.06 

23.25 

.97065. . 

25.30 

20.68 

20.08 

.96611.. 

29.40 

24.15 

23.33 

.97055. . 

25.40 

20.77 

20.16 

.96600.. 

29.50 

24.23 

23.41 

.97044. . 

25.50 

20.85 

20.24 

.96587.. 

29.60 

2432 

23.49 

.97033. . 

25.60 

20.93 

20.32 

.96576.. 

29.70 

24.40 

23.57 

.97023.. 

25.70 

21.02 

20,40 

.96564.. 

29.80 

24.49 

23.65 

.97012. . 

25.80 

21.10 

20.47 

.96553. . 

29.90 

24.57 

23.73 

.97001.. 

25.90 

21.19 

20.55 

.96541.. 

30.00 

24.66 

23.81 

.96991.. 

26.00 

21.27 

20.63 

.96529.. 

30.10 

24.74 

23.89 

.96980. . 

26.10 

21.35 

20.71 

.96517.. 

30.20 

24.83 

23.97 

.96969. . 

26.20 

21.44 

20.79 

.96505.. 

30.30 

24.91 

24.04 

.96959. . 

26.30 

21.52 

20.87 

.96493.. 

30.40 

25.00 

24.12 

.96949.. 

26.40 

21.61 

20.95 

.96481.. 

30.50 

25.08 

24.20 

.96937.. 

26.50 

21.69 

21.03 

.96469.. 

30.60 

25.17 

24.28 

.96926.. 

26.60 

21.77 

21.11 

.96457.. 

30.70 

25.25 

24.36 

.96915.. 

26.70 

21.86 

21.19 

.96445.. 

30.80 

25.34 

24.44 

.96905. . 

26.80 

21.94 

21.27 

.96433.. 

30.90 

25.42 

24.52 

.96894. . 

26.90 

22.03 

21.35 

.96421.. 

31.00 

?5.51 

24.60 

.96883.. 

27.00 

22.11 

21.43 

.96409.. 

31.10 

25.60 

24.68 

.96872. . 

27.10 

22.20 

21.51 

.96396.. 

31.20 

25.68 

24.76 

.96861.. 

27.20 

22.28 

21.59 

.96384.. 

31.30 

25.77 

24.84 

.96850. . 

27.30 

22.37 

21.67 

.96372 

31.40 

25.85 

24.92 

.96839. . 

27.40 

22.45 

21.75 

.96360.. 

31.50 

25.94 

25.00 

.96828. . 

27.50 

22.54 

21.83 

.96347.. 

31.60 

26.03 

25.08 

.96816. . 

27.60 

22.62 

21.90 

.96335.. 

31.70 

26.11 

25.16 
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Specific 

Alcohol 

Specific 

Gravity  at 

6o° 

6o°  ' 

Alcohol 

Gravity  at 

6°°F 

6o°  * 

per  cent 
volume 

per  cent 

by 
weight 

Grams 

per 
xoo  C.C. 

per  cent 
volume 

per  cent 

by 
weight 

Grams 

per 
xoo  c.c. 

.96323.. 

31.80 

26.20 

25.24 

.95787.. 

35.90 

29.74 

28.49 

.96310. . 

31.90 

26.28 

25.32 

.95773.. 

36.00 

29.83 

28.57 

.96298. . 

32.00 

26.37 

25.40 

.95759.. 

36.10 

29.92 

28.65 

.96285.. 

32.10 

26.46 

25.48 

.95745. . 

36.20 

30.00 

28.73 

.96273. . 

32.20 

26.54 

25.56 

.95731.. 

36.30 

30.09 

28.81 

.96260. . 

32.30 

26.63 

25.64 

.95717. . 

36.40 

30.17 

28.88 

.96248. . 

32.40 

26.71 

25.71 

.95703. . 

36.50 

30.26 

28.96 

.96235. . 

32.50 

26.80 

25.79 

.95688.. 

36.60 

30.35 

29.04 

.96222. . 

32.60 

26.89 

25.87 

.95674. . 

36.70 

30.44 

29.12 

.96210. . 

32.70 

26.97 

25.95 

.95660. . 

36.80 

30.52 

29.20 

.96197.. 

32.80 

27.06 

26.03 

.95646. . 

36.90 

30.61 

29.29 

.96185. . 

32.90 

27.14 

26.11 

.95632. . 

37.00 

30.70 

29.36 

.96172. . 

33.00 

27.23 

26.19 

.95618. . 

37.10 

30.79 

29.44 

.96159. .' 

33.10 

27.32 

26.27 

.95603.. 

37.20 

30.88 

29.52 

.96146. . 

33.20 

27.40 

26.35 

.95589.. 

37.30 

30.96 

29.60 

.96133. . 

33.30 

27.49 

26.43 

.95574.. 

37.40 

31.05 

29.68 

.96120. . 

33.40 

27.57 

26.51 

.95560.. 

37.50 

31.14 

29.76 

.96108. . 

33.50 

27.66 

26.59 

.95545.. 

37.60 

31.23 

29.84 

.96095.. 

33.60 

27.75 

26.67 

.95531.. 

37.70 

31.32 

29.92 

.96082.. 

33.70 

27.83 

26.75 

.95516.. 

37.80 

31.40 

30.00 

.96069.. 

33.80 

27.92 

26.82 

.95502. . 

37.90 

31.49 

30.08 

.96056.. 

33.90 

28.00 

26.90 

.95487.. 

38.00 

31.58 

30.16 

.96043.. 

34.00 

28.09 

26.98 

.95472. . 

38.10 

31.67 

30.24 

.96030.. 

34.10 

28.18 

27.06 

.95457.. 

38.20 

31.76 

30.32 

.96016.. 

34.20 

28.26 

27.14 

.95442.. 

38.30 

31.85 

30.40 

.96003.. 

34. 3Q 

28.35 

27.22 

.95427.. 

38.40 

31.94 

30.48 

.95990. . 

34.40 

28.43 

27.30 

.95413.. 

38.50 

32.03 

30.56 

.95977.. 

34.50 

28.52 

27.38 

.95398.. 

38.60 

32.12 

30.64 

.95963.. 

34.60 

28.61 

27.46 

.95383.. 

30.70 

32.20 

30.72 

.95950.? 

34.70 

28.70 

27.54 

.95368.. 

30.80 

32.29 

30.79 

.95937.. 

34.80 

28.78 

27.62 

.95353.. 

30.90 

32.37 

30.87 

.95923.. 

34.90 

28.87 

27.70 

.95338.. 

39.00 

32.46 

30.95 

.95910. . 

35.00 

28.96 

27.78 

.95323.. 

39.10 

32.55 

31.03 

.95896.. 

35.10 

29.05 

27.86 

.95307.. 

39.20 

32.64 

31.11 

.95883.. 

35.20 

29.13 

27.94 

.95292. . 

39.30 

32.72 

31.18 

.95869. . 

35.30 

29.22 

28.02 

.95277.. 

39.40 

32.81 

31.26 

.95855.. 

35.40 

29.30 

28.09 

.95262.. 

39.50 

32.90 

31.34 

.95842. . 

35.50 

29.38 

28.17 

.95246. . 

39.60 

32.99 

31.42 

.95828.. 

35.60 

29.48 

28.25 

.95231.. 

39.70 

33.08 

31.50 

.95814. . 

35.70 

29.57 

28.33 

.95216.. 

39.80 

33.17 

31.58 

.95800. . 

35.80 

29.65 

28.41 

.95200.. 

39.90 

33.27 

31.66 

Digitized  by  LjOOQIC 


422 


CHEMICAL  ANNUAL 


Specific 

Alcohol 

Specific 
Gravity  at 

6o°p 
6o° 

Alcohol 

Gravity  at 

6o°F 
6o° 

per  cent 
volume 

per  cent 

by 
weight 

Grams 

per 
IOO  c.c. 

per  cent 
volume 

per  cent 

by 
weight 

Grams 

per 
IOO  c.c. 

.95185. . 

40.00 

33.35 

31.74 

.94519.. 

44.10 

37.02 

34.99 

.95169. . 

40.10 

33.44 

31.82 

.94502.. 

44.20 

37.11 

35.07 

.95154. . 

40.20 

33.53 

31.90 

.94484.. 

44.30 

37.21 

35.15 

.95138. . 

40.30 

33.61 

31.98 

.94467.. 

44.40 

37.30 

35.23 

.95122. . 

40.40 

33.70 

32.06 

.94450.. 

44.50 

37.39 

35.31 

.95107.. 

40.50 

33.79 

32.14 

.94433.. 

44.60 

37.48 

35.39 

.95091.. 

40.60 

33.88 

32.22 

.94416.. 

44.70 

37.57 

35.47 

.95075. . 

40.70 

33.97 

32.30 

.94398.. 

44.80 

37.66 

35.55 

.95059.. 

40.80 

34.06 

32.38 

.94381.. 

44.90 

37.76 

35.63 

.95044.. 

40.90 

34.15 

32.46 

.94364.. 

45.00 

37.84 

35.71 

.95028.. 

41.00 

34.24 

32.54 

.94346.. 

45.10 

37.93 

35.79 

.95012. . 

41.10 

34.33 

32.62 

.94329.. 

45.20 

38.02 

35.87 

.94996. . 

41.20 

34.42 

32.70 

.94311.. 

45.30 

38.12 

35.95 

.94980. . 

41.30 

34.50 

32.78 

.94294.. 

45.40 

38.21 

36.03 

.94964.. 

41.40 

34.59 

32.86 

.94276.. 

45.50 

38.30 

36.11 

.94948. . 

41.50 

34.68 

32.93 

.94258.. 

45.60 

38.39 

36.19 

.94932.. 

41.60 

34.77 

33.01 

.94241.. 

45.70 

38.48 

36.26 

.94916.. 

41.70 

34.86 

33.09 

.94223.. 

45.80 

38.57 

36.34 

.94900.. 

41.80 

34.95 

33.17 

.94206.. 

45.90 

38.66 

36.42 

.94884.. 

41.90 

35.04 

33.25 

.94188.. 

46.00 

38.75 

36.50 

.94868. . 

42.00 

35.13 

33.33 

.94170.. 

46.10 

38.84 

36.58 

.94852.. 

42.10 

35.22 

33.41 

.94152. . 

46.20 

38.93 

36.66 

.94835.. 

42.20 

35.31 

33.49 

.94134. . 

46.30 

39.03 

36.74 

.94810.. 

42.30 

35.40 

33.57 

.94116.. 

46.40 

39.12 

36.82 

.94802.. 

42.40 

35.49 

33.65 

.94098.. 

46.50 

39.21 

36.90 

.94786. . 

42.50 

35.58 

33.73 

.94080 

46.60 

39.30 

36.98 

.94770. . 

42.60 

35.67 

33.81 

.94062.. 

46.70* 

39.39 

37.06 

.94753.. 

42.70 

35.76 

33.89 

.94044. . 

46.80 

39.49 

37.13 

.94737.. 

42.80 

35.85 

33.97 

.94026.. 

46.90 

39.58 

37.21 

.94720.. 

42.90 

35.94 

34.04 

.94008. . 

47.00 

39.67 

37.29 

.94704.. 

43.00 

36.03 

34.12 

.93990.. 

47.10 

39.76 

37.37 

.94687.. 

43.10 

36.12 

34.20 

.93971.. 

47.20 

39.85 

37.45 

.94670.. 

43.20 

36.21 

34.28 

.93953.. 

47.30 

39.95 

37.53 

.94654. . 

43.30 

36.30 

34.36 

.93934.. 

47.40 

40.04 

37.61 

.94637.. 

43.40 

36.39 

34.44 

.93916. . 

47.50 

40.13 

37.69 

.94620.. 

43.50 

36.48 

34.52 

.93898. . 

47.60 

40.22 

37.77 

.94603.. 

43.60 

36.57 

34.60 

.93879. . 

47.70 

40.32 

37.85 

.94586.. 

43.70 

36.66 

34.68 

.93861.. 

47.80 

40.41 

37.93 

.94570. . 

43.80 

36.75 

34.76 

.93842.. 

47.90 

40.51 

38.01 

.94553. . 

43.90 

36.84 

34.84 

.93824. . 

48.00 

40.60 

38.09 

.94536. . 

i 

44.00 

36.93 

34.91 

.93805.. 

48.10 

40.69 

38.17 

Digitized  by  LjOOQIC 
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Specific 
Gravity  at 

60*  F- 

Alcohol. 

Specific 
Gravity  at 

*L°F. 
6o°    ' 

Alcohol. 

Per  Cent 

by 
Volume. 

Per  Cent 

by 
Weight. 

Grams 

per 
100  c.c. 

Per  Cent 

by 
Volume. 

Per  Cent 

by 
Weight. 

Grams 

per 
100  c.c. 

.93786. . 

48.20 

40.78 

38.25 

.93617.. 

49.10 

41.61 

38.96 

.93768. . 

48.30 

40.88 

38.33 

.93598.. 

49.20 

41.71 

39  04 

.93749. . 

48.40 

40.97 

38.41 

.93578.. 

49.30 

41.80 

39.12 

.93730. . 

48.50 

41.06 

38.49 

.93559. . 

49.40 

41.90 

39.20 

93711.. 

48.60 

41.15 

38.57 

.93540.. 

49.50 

41.99 

39.28 

93692.. 

48.70 

41.24 

38.65 

.93521.. 

49.60 

42.08 

39.36 

.93679.. 

48.80 

41.34 

38.72 

.93502.. 

49.70 

42.18 

39.44 

93655.. 

48.90 

41.43 

38.80 

.93482. . 

49.80 

42.27 

39.52 

.93636.. 

49.00 

41.52 

38.88 

.93463. . 

49.90 

42.37 

39.60 

ALCOHOL  TABLES   OF  THE  BUREAU 
OF  STANDARDS 

LV.  —  Density  op  Mixtures  of  Ethyl  Alcohol 
and  Water 


PerCent 

Per  Cent 

Alcohol 
by 

D?« 

I>¥. 

d¥. 

Alcohol 
by 

D* 

D?. 

d¥. 

Weight. 

Weight 

0 

0.99913 

0.99824 

0.99708 

15 

0.97683 

0.97522 

0.97336 

1 

0.99725 

0.99636 

0.99521 

16 

0.97563 

0.97393 

0.97199 

2 

0.99543 

0.99453 

0.99338 

17 

0.97444 

0.97264 

0.97061 

3 

0.99366 

0.99274 

0.99159 

18 

0.97324 

0.97134 

0.96922 

4 

0.99197 

0.99102 

0.98984 

19 

0.97203 

0.97003 

0.96782 

5 

0.99033 

0.98936 

0.98815 

20 

0.97080 

0.96870 

0.96640 

6 

0.98877 

0.98776 

0.98651 

21 

0.96956 

0.96736 

0.96497 

7 

0.98726 

0.98620 

0.98491 

22 

0.96829 

0.96599 

0.96352 

8 

0.98581 

0.98470 

0.98336 

23 

0.96699 

0.96459 

0.96203 

9 

0.98442 

0.98325 

0.98185 

24 

0.96566 

0.96317 

0.96052 

10 

0.98307 

0.98185 

0.98038 

25 

0.96430 

0.96171 

0.95897 

11 

0.98176 

0.98047 

0.97893 

26 

0.96289 

0.96021 

0.95739 

12 

0.98049 

0.97913 

0.97752 

27 

0.96145 

0.95868 

0.95577 

13 

0.97925 

0.97781 

0.97612 

28 

0.95997 

0.95711 

0.95412 

14 

0.97803 

0.97651 

0.97474 

29 

0.95845 

0.95550 

0.95244 

*  W  =  density  at  15°  C.  referred  to  water  at  4°  C. 
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PerCent 

PerCent 

Alcohol 
Weight. 

D?.* 

D?. 

D?. 

Alcohol 
Weight 

J*. 

D?. 

I>?. 

30 

0.95688 

0.95385 

0.95071 

65 

0.88368 

0.87950 

0.87530 

31 

0.95526 

0.95215 

0.94894 

66 

0.88134 

0.87716 

0.87295 

32 

0.95360 

0.95042 

0.94713 

67 

0.87899 

0.87480 

0.87058 

33 

0.95191 

0.94865 

0.94529 

68 

0.87664 

0.87244 

0.86821 

34 

0.95017 

0.94684 

0.94342 

69 

0.87428 

0.87008 

0.86583 

35 

0.94839 

0.94499 

0.94152 

70 

0.87192 

0.86770 

0.86344 

36 

0.94657 

0.94311 

0.93957 

71 

0.86954 

0.86532 

0.86105 

37 

0.94471 

0.94119 

0.93760 

72 

0.86716 

0.86292 

0.85864 

38 

0.94282 

0.93924 

0.93560 

73 

0.86477 

0.86052 

0.85622 

39 

0.94089 

0.93725 

0.93356 

74 

0.86237 

0.85812 

0.85380 

40 

0.93893 

0.93524 

0.93151 

75 

0.85997 

0.85570 

0.85137 

41 

0.93694 

0.93320 

0.92943 

76 

0.85755 

0.85328 

0.84893 

42 

0.93491 

0.93113 

0.92732 

77 

0.85513 

0.85084 

0.84648 

43 

0.93286 

v  p.  92904 

0.92519 

78 

0.85270 

0.84840 

0.84403 

44 

0.93078 

0.92693 

0.92305 

79 

0.85026 

0.84595 

0.84157 

45 

0.92868 

0.92480 

0.92088 

80 

0.84781 

0.84349 

0.83909 

46 

0.92655 

0.92264 

0.91870 

81 

0.84534 

0.84101 

0.83660 

47 

0.92441 

0.92047 

0.91650 

82 

0.84286 

0.83852 

0.83410 

48 

0.92225 

0.91828 

0.91429 

83 

0.84037 

0.83602 

0.83159 

40 

0.92006 

0.91608 

0.91207 

84 

0.83786 

0.83350 

0.82906 

50 

0.91787 

0.91386 

0.90983 

85 

0.83534 

0.83097 

0.82652 

51 

0.91566 

0.91164 

0.90758 

86 

0.83279 

0.82842 

0.82396 

52 

0.91344 

0.90940 

0.90533 

87 

0.83022 

0.82583 

0.82137 

53 

0.91120 

0.90715 

0.90307 

88 

0.82762 

0.82323 

0.81876 

54 

0.90895 

0.90488 

0.90079 

89 

0.82500 

0.82060 

0.81613 

55 

0.90670 

0.90262 

0.89851 

90 

0.82235 

0.81795 

0.81348 

56 

0.90443 

0.90034 

0.89622 

91 

0.81966 

0.81527 

0,81080 

57 

0.90215 

0.89805 

0.89392 

92 

0.81694 

0.81255 

0.80809 

58 

0.89987 

0.89576 

0.89162 

te 

0.81418 

0.80979 

0.80534 

59 

0.89758 

0.89346 

0.88931 

94 

0.81138 

0.80700 

0.80256 

60 

0.89528 

0.89115 

0.88700 

95 

0.80854 

0.80417 

0.79974 

61 

0.89297 

0.88883 

0.88467 

96 

0.80564 

0.80129 

0.79689 

62 

0.89066 

0.88651 

0.88234 

97 

0.80271 

0.79838 

0.79400 

63 

0.88834 

0.88418 

0.88000 

98 

0.79972 

0.79541 

0.79106 

64 

0.88601 

0.88185 

0.87766 

99 

0.79668 

0.79240 

0.78809 

100 

0.79358 

0.78933 

0.78507 

W  -  density  at  15°  C,  referred  to  water  at  4°  C, 
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LVL  —  Density  of  Mixtukes  of  Ethyl  Alcohol 


and  Water 

AT -jo 

c. 

Per 
Cent 

Tenths  of  Per  Cent 

Alcohol 

by 
Weight. 

0 

l 

a 

3 

4 

5 

6 

7 

8 

9 

0 

0.99824 

804 

786 

767 

748 

729 

710 

692 

673 

654 

1 

0.99636 

617 

599 

580 

562 

544 

525 

507 

489 

471 

2 

0.99453 

434 

417 

399 

381 

363 

345 

327 

310 

292 

3 

0.99274 

257 

240 

222 

205 

188 

171 

154 

136 

119 

4 

0.99102 

086 

069 

052 

035 

019 

002 

♦986 

*969 

♦952 

5 

0.98936 

920 

904 

887 

871 

855 

839 

823 

807 

791 

6 

0.98776 

760 

744 

729 

713 

697 

682 

666 

651 

636 

7 

0.98620 

605 

590 

575 

560 

545 

530 

515 

500 

485 

8 

0.98470 

456 

441 

426 

412 

397 

383 

368 

354 

340 

9 

0.98325 

311 

297 

283 

269 

255 

241 

227 

213 

199 

10 

0.98185 

171 

157 

143 

130 

116 

102 

088 

074 

061 

11 

0.98047 

034 

020 

006 

*993 

♦979 

♦966 

*953 

♦939 

*926 

12 

0.97913 

899 

886 

873 

860 

846 

833 

820 

807 

794 

13 

0.97781 

768 

755 

742 

728 

715 

702 

689 

676 

663 

14 

0.97651 

638 

625 

612 

599 

586 

573 

560 

547 

535 

15 

0.97522 

509 

496 

483 

470 

457 

444 

432 

419 

406 

16 

0.97393 

380 

367 

354 

341 

328 

316 

303 

290 

277 

17 

0.97264 

251 

238 

225 

212 

199 

186 

173 

160 

147 

18 

0.97134 

121 

108 

095 

082 

068 

055 

042 

029 

016 

19 

0.97003 

*989 

*976 

*963 

*950 

♦936 

♦923 

*910 

*896 

♦883 

20 

0.96870 

856 

843 

830 

816 

803 

790 

776 

763 

749 

21 

0.96736 

722 

708 

695 

681 

668 

654 

640 

626 

613 

22 

0.96599 

585 

571 

557 

544 

530 

516 

502 

488 

473 

23 

0.96459 

445 

431 

417 

403 

388 

374 

360 

346 

331 

24 

0.96317 

302 

288 

273 

259 

244 

230 

215 

200 

186 

25 

0.96171 

156 

141 

126 

111 

096 

081 

066 

051 

036 

26 

0.96021 

006 

*991 

*975 

*960 

*945 

*929 

*914 

♦899 

♦883 

27 

0.95868 

852 

837 

821 

806 

790 

774 

759 

743 

727 

28 

0.95711 

695 

679 

663 

647 

631 

615 

599 

583 

566 

29 

0.95550 

534 

518 

501 

495 

468 

452 

435 

419 

402 

*  The  asterisk  indicates  a  diminution  of  one  in  the  second  place  decimal. 
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Per 
Cent 

Tenths  of  Per  Cent 

Alcohol 

A&WwUwl 

by 
Weight. 

0 

1 

a 

3 

4 

5 

6 

7 

8 

9 

30 

0.95385 

369 

352 

335 

318 

301 

284 

267 

250 

232 

31 

0.95215 

198 

181 

164 

146 

129 

112 

094 

077 

059 

32 

0.95042 

024 

007 

♦989 

*971 

*954 

*936 

*918 

*900 

*883 

33 

0.94865 

847 

829 

811 

793 

775 

757 

739 

720 

702 

34 

0.94684 

666 

647 

629 

611 

592 

574 

555 

537 

518 

35 

0.94499 

481 

462 

443 

424 

406 

386 

368 

349 

330 

36 

0.94311 

292 

272 

253 

234 

215 

196 

176 

157 

138 

37 

0.94119 

099 

080 

061 

041 

022 

002 

*983 

*963 

*944 

38 

0.93924 

904 

884 

864 

845 

825 

805 

785 

765 

745 

39 

0.93725 

705 

685 

665 

645 

625 

605 

585 

565 

545 

40 

0.93524 

504 

484 

464 

443 

423 

402 

382 

362 

341 

41 

0.93320 

300 

279 

259 

238 

217 

196 

176 

155 

134 

42 

0.93113 

092 

072 

051 

030 

009 

*988 

*967 

*946 

*925 

43 

0.92904 

883 

862 

841 

820 

799 

778 

757 

736 

714 

44 

0.92693 

672 

651 

629 

608 

587 

566 

544 

523 

501 

45 

0.92480 

458 

437 

415 

394 

372 

351 

329 

308 

286 

46 

0.92264 

243 

221 

199 

178 

156 

134 

112 

091 

069 

47 

0.92047 

025 

004 

*982 

*960 

*938 

♦916 

*894 

*872 

*850 

48 

0.91828 

806 

784 

762 

740 

718 

696 

674 

652 

630 

49 

0.91608 

586 

564 

542 

519 

497 

475 

453 

431 

408 

50 

0.91386 

364 

342 

319 

297 

275 

253 

230 

208 

186 

51 

0.91164 

141 

119 

096 

074 

052 

029 

007 

*984 

*962 

52 

0.90940 

917 

895 

872 

850 

827 

805 

782 

760 

737 

53 

0.90715 

692 

670 

647 

624 

602 

579 

556 

534 

511 

54 

0.90488 

466 

443 

420 

398 

375 

352 

330 

307 

284 

55 

0.90262 

239 

216 

193 

170 

148 

125 

102 

079 

056 

56 

0.90034 

Oil 

*988 

*965 

*942 

*919 

♦896 

*874 

♦851 

*828 

57 

0.89805 

782 

759 

736 

713 

690 

668 

645 

622 

599 

58 

0.89576 

553 

530 

507 

484 

461 

438 

415 

392 

369 

59 

0.89346 

323 

300 

277 

254 

230 

207 

184 

161 

138 

60 

0.89115 

092 

069 

046 

022 

*999 

*976 

*953 

*930 

*906 

61 

0.88883 

860 

837 

814 

791 

767 

744 

721 

698 

674 

62 

0.88651 

628 

605 

581 

558 

535 

512 

488 

465 

442 

63 

0.88418 

395 

372 

348 

325 

302 

278 

255 

231 

208 

64 

0.88185 

161 

138 

114 

091 

068 

044 

021 

*997 

*974 

*  rrh».  asterisk  indicates  a  diminution  of  one  in  the  second  place  decimal. 
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Per 
Cent 

Tenths  of  Per  Cent 

Alcohol 

by 
Weight. 

0 

1 

8 

8 

4 

5 

6 

7 

8 

9 

65 

0.87950 

927 

904 

880 

857 

833 

810 

786 

763 

739 

66 

0.87716 

692 

669 

645 

622 

598 

574 

551 

527 

504 

67 

0.87480 

457 

433 

409 

386 

362 

339 

315 

291 

268 

68 

0.87244 

221 

197 

173 

150 

126 

102 

079 

055 

031 

69 

0.87008 

♦984 

♦960 

♦936 

♦913 

♦889 

♦865 

♦842 

♦818 

♦794 

70 

0.86770 

746 

722 

699 

675 

651 

627 

603 

580 

v  556 

71 

0.86532 

508 

484 

460 

436 

412 

388 

364 

340 

316 

72 

0.86292 

268 

245 

221 

197 

173 

149 

125 

101 

076 

73 

0.86052 

028 

004 

♦980 

♦956 

♦932 

♦908 

♦884 

♦860 

♦836 

74 

0.85812 

788 

764 

739 

715 

691 

667 

643 

618 

594 

75 

0.85570 

546 

522 

497 

473 

449 

425 

400 

376 

352 

76 

0.85328 

303 

279 

255 

230 

206 

182 

157 

133 

109 

77 

0.85084 

060 

036 

Oil 

♦987 

♦962 

♦938 

♦914 

♦889 

♦865 

78 

0.84840 

816 

791 

767 

742 

718 

693 

669 

644 

620 

79 

0.84595 

571 

546 

521 

497 

472 

448 

423 

398 

374 

80 

0.84349 

324 

299 

275 

250 

225 

200 

176 

151 

126 

81 

0.84101 

076 

051 

026 

002 

♦977 

♦952 

♦927 

♦902 

♦877 

82 

0.83852 

827 

802 

777 

752 

727 

702 

677 

651J 

627 

83 

0.83602 

577 

552 

526 

501 

476 

451 

426 

401 

376 

84 

0.83350 

325 

300 

274 

249 

224 

198 

173 

147 

122 

85 

0.83097 

071 

046 

020 

♦995 

♦969 

♦944 

♦918 

♦893 

♦867 

86 

0.82842 

816 

790 

764 

738 

713 

687 

661 

635 

609 

87 

0.82583 

557 

531 

506 

479 

453 

427 

401 

375 

349 

88 

0.82323 

297 

270 

244 

218 

192 

165 

139 

113 

086 

89 

0.82060 

034 

007 

♦981 

♦954 

♦928 

♦901 

♦875 

♦848 

♦822 

90 

0.81795 

768 

742 

715 

688 

661 

634 

608 

581 

554 

91 

0.81527 

500 

473 

446 

418 

391 

364 

337 

310 

282 

92 

0.81255 

228 

200 

173 

145 

118 

090 

062 

035 

007 

93 

0.80979 

952 

924 

896 

868 

840 

812 

784 

756 

728 

94 

0.80700 

672 

644 

616 

587 

559 

531 

502 

474 

445 

95 

0.80417 

388 

360 

331 

302 

274 

245 

216 

187 

158 

96 

0.80129 

100 

071 

042 

013 

♦984 

♦955 

♦926 

♦896 

♦867 

97 

0.79838 

808 

779 

749 

720 

690 

660 

631 

601 

571 

98 

0.79541 

511 

481 

451 

421 

391 

361 

331 

300 

270 

99 

0.79240 

209 

179 

148 

118 

087 

056 

026 

♦995 

♦964 

100 

0.78933 

*  The  asterisk  indicates  a  diminution  of  one  in  the  second  place  decimal. 
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CHEMICAL  ANNUAL 


LVTI.  —  Specific  Gravity  op  Mixtures  of  Ethyl 
Alcohol  and  Water  at  g-!  F.  (|-J|£  C.) 


Per 
Cent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Tenths  of  Per  Cent. 

0 

1 

8 

s 

4 

5 

6 

7 

8 

» 

0 

1.00000 

♦985 

♦970 

*954 

*940 

*924 

♦910 

*894 

*880 

*865 

1 

.99850 

835 

820 

805 

791 

776 

761 

747 

732 

718 

2 

.99703 

688 

674 

660 

645 

631 

616 

602 

588 

574 

3 

.99560 

545 

531 

517 

503 

489 

475 

461 

447 

433 

4 

.99419 

405 

392 

378 

364 

350 

337 

323 

310 

296 

5 

.99283 

269 

256 

243 

230 

216 

203 

190 

177 

164 

6 

.99150 

137 

124 

111 

098 

086 

073 

060 

047 

034 

7 

.99022 

009 

*996 

*984 

*971 

*959 

♦946 

*934 

*922 

*909 

8 

.98897 

885 

872 

860 

848 

836 

824 

812 

800 

788 

9 

.98776 

764 

752 

740 

728 

716 

705 

693 

681 

670 

10 

.98658 

646 

635 

623 

612 

600 

589 

578 

566 

555 

11 

.98544 

532 

521 

510 

499 

488 

477 

466 

454 

444 

12 

.98432 

422 

410 

400 

389 

378 

367 

356 

345 

334 

13 

.98324 

313 

302 

291 

281 

270 

259 

249 

238 

227 

14 

.98217 

206 

196 

185 

175 

164 

154 

144 

133 

123 

15 

.98112 

102 

092 

082 

071 

061 

051 

040 

030 

020 

16 

.98010 

000 

*989 

*979 

*969. 

*959 

*949 

*939 

*928 

*918 

17 

.97908 

898 

888 

878 

868 

858 

848 

838 

828 

818 

18 

.97808 

798 

788 

778 

768 

758 

748 

738 

728 

718 

19 

.97708 

698 

688 

678 

668 

658 

648 

637 

627 

617 

20 

.97607 

597 

587 

577 

567 

557 

547 

537 

527 

517 

21 

.97507 

497 

487 

477 

466 

456 

446 

436 

426 

416 

22 

.97406 

396 

386 

375 

365 

355 

345 

334 

324 

314 

23 

.97304 

294 

283 

273 

263 

252 

242 

232 

221 

211 

24 

.97200 

190 

180 

169 

159 

148 

138 

127 

117 

106 

25 

.97096 

085 

074 

064 

053 

043 

032 

022 

011 

000 

26 

.96990 

979 

968 

957 

946 

936 

925 

914 

903 

892 

27 

.96881 

870 

859 

848 

837 

826 

815 

804 

792 

781 

28 

.96770 

759 

748 

736 

725 

714 

702 

691 

679 

668 

29 

.96656 

645 

633 

622 

610 

599 

587 

575 

564 

552 

*  The  asterisk  indicates  a  diminution  of  one  in  the  second  place  decimal. 
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Per 

Cent 

Alcohol 

by  Vol 

Tenths  of  Per  Cent 

umeat 
6o°F. 

0 

1 

8 

s 

4 

5 

6 

7 

8 

9 

30 

.96540 

528 

516 

504 

492 

481 

469 

456 

444 

432 

31 

.96420 

408 

396 

384 

372 

359 

347 

335 

322 

310 

32 

.96297 

285 

272 

260 

248 

235 

222 

210 

197 

184 

33 

.96172 

159 

146 

133 

120 

107 

094 

082 

•068 

055 

34 

.96042 

029 

016 

003 

♦990 

♦976 

♦963 

♦950 

♦936 

♦923 

35 

.95909 

896 

882 

868 

855 

841 

827 

814 

800 

786 

36 

.95772 

758 

744 

730 

716 

702 

688 

673 

659 

645 

37 

.95630 

616 

602 

587 

573 

558 

544 

529 

515 

500 

38 

.95485 

471 

456 

441 

426 

412 

397 

382 

367 

352 

39 

.95337 

322 

306 

291 

276 

261 

246 

230 

215 

200 

40 

.95184 

168 

153 

137 

122 

106 

090 

075 

059 

043 

41 

.95027 

Oil 

*995 

♦979 

♦963 

♦947 

♦931 

♦915 

♦899 

♦883 

42 

.94866 

850 

834 

817 

801 

784 

768 

751 

735 

718 

43 

.94702 

685 

668 

651 

634 

618 

601 

584 

567 

550 

44 

.94532 

515 

498 

481 

464 

447 

429 

412 

395 

377 

45 

.94360 

342 

325 

307 

290 

272 

254 

236 

219 

201 

46 

.94183 

165 

147 

129 

111 

093 

076 

058 

039 

021 

47 

.94003 

♦985 

♦967 

♦948 

♦930 

♦912 

♦893 

♦875 

♦856 

♦838 

48 

.93819 

801 

782 

764 

745 

726 

707 

688 

670 

651 

49 

.93632 

613 

594 

575 

556 

536 

517 

498 

479 

460 

50 

.93440 

421 

402 

382 

363 

343 

324 

304 

285 

265 

51 

.93246 

226 

206 

187 

167 

147 

128 

108 

088 

068 

52 

.93048 

028 

008 

♦988 

♦968 

♦948 

♦928 

♦908 

♦887 

♦867 

53 

.92847 

827 

806 

786 

766 

745 

725 

704 

684 

663 

54 

.92643 

622 

601 

581 

560 

539 

518 

498 

477 

456 

55 

.92435 

414 

393 

372 

351 

330 

309 

288 

267 

246 

56 

.92224 

203 

182 

161 

139 

118 

097 

075 

054 

032 

57 

.92011 

♦990 

*968 

♦946 

♦925 

♦903 

♦882 

♦860 

♦838 

♦817 

58 

.91795 

773 

752 

730 

708 

686 

664 

643 

621 

599 

59 

.91577 

555 

533 

511 

489 

467 

444 

422 

400 

378 

60 

.91356 

333 

311 

289 

266 

244 

222 

199 

177 

154 

61 

.91132 

109 

087 

064 

041 

019 

♦996 

♦973 

♦951 

♦928 

62 

.90905 

882 

860 

837 

814 

791 

768 

745 

722 

699 

63 

.90676 

653 

630 

607 

584 

560 

537 

514 

491 

468 

64 

.90444 

421 

398 

374 

351 

328 

304 

281 

257 

234 

♦  The  asterisk  indicates  a  diminution  of  one  in  the  second  place  decimal. 
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Per 
Cent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Tenths  of  Per  Cent 

0 

1 

a 

s 

4 

5 

6 

7 

8 

» 

65 

.90210 

187 

163 

140 

116 

092 

069 

045 

022 

♦998 

66 

.89974 

950 

927 

903 

879 

855 

831 

807 

783 

759 

67 

.89735 

711 

687 

663 

639 

615 

591 

567 

542 

518 

68 

.89494 

470 

445 

421 

397 

372 

348 

324 

299 

275 

69 

.89250 

226 

201 

177 

152 

127 

103 

078 

053 

029 

70 

.89004 

♦979 

*954 

♦930 

*905 

♦880 

♦855 

♦830 

♦805 

♦780 

71 

.88755 

730 

705 

680 

655 

630 

605 

580 

554 

529 

72 

.88504 

478 

453 

428 

403 

377 

352 

326 

301 

276 

73 

.88250 

224 

199 

173 

147 

122 

096 

070 

044 

018 

74 

.87993 

967 

941 

915 

889 

864 

838 

812 

786 

760 

75 

.87734 

708 

682 

655 

629 

603 

577 

550 

524 

498 

76 

.87471 

445 

419 

392 

366 

339 

313 

286 

259 

233 

77 

.87206 

179 

153 

126 

099 

072 

045 

018 

♦991 

♦964 

78 

.86937 

910 

883 

856 

829 

802 

774 

747 

720 

692 

79 

.86665 

638 

610 

583 

555 

528 

500 

472 

445 

417 

80 

.86389 

362 

334 

306 

278 

250 

222 

194 

166 

138 

81 

.86110 

082 

054 

025 

*997 

♦969 

♦941 

♦912 

♦884 

♦855 

82 

.85827 

799 

770 

742 

713 

684 

656 

627 

598 

570 

83 

.85541 

512 

483 

454 

425 

396 

367 

338 

308 

279 

84 

.85250 

220 

191 

162 

132 

103 

073 

044 

014 

♦984 

85 

.84955 

925 

895 

865 

835 

805 

775 

745 

714 

684 

86 

.84654 

624 

593 

563 

532 

502 

471 

440 

410 

379 

87 

.84348 

317 

286 

255 

224 

193 

162 

131 

100 

068 

88 

.84037 

005 

♦974 

♦942 

♦910 

♦879 

♦847 

♦815 

♦783 

♦751 

89 

.83719 

687 

654 

622 

590 

557 

525 

492 

459 

427 

90 

.83394 

361 

328 

294 

261 

228 

194 

160 

127 

093 

91 

.83059 

025 

*991 

♦957 

♦923 

♦888 

♦854 

♦819 

♦785 

♦750 

92 

.82715 

680 

645 

610 

574 

539 

503 

468 

432 

396 

93 

.82360 

324 

288 

252 

215 

178 

142 

105 

068 

031 

94 

.81994 

956 

918 

881 

843 

804 

766 

728 

689 

650 

95 

.81611 

572 

533 

494 

454 

414 

374 

334 

293 

253 

96 

.81212 

171 

130 

089 

047 

006 

♦964 

♦921 

♦879 

♦836 

97 

.80794 

751 

708 

664 

620 

576 

532 

488 

443 

398 

98 

.80353 

308 

262 

216 

169 

123 

076 

028 

♦981 

♦933 

99 

.79885 

837 

788 

739 

690 

640 

590 

540 

489 

438 

100 

.79387 

♦  The  asterisk  indicates  a  diminution  of  one  in  the  second  place  decimal. 
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Table  LVIII.  —  Per  Cents  of  Alcohol  by  Volume 
at  60°  F.,  Corresponding  to  Various  Per  Cents 
by  Weight  in  Mixtures  of  Ethyl  Alcohol 
and  Water 


PerCent 

Tenths  of  Per  Cent. 

Alcohol 

by 
Wdfht. 

0 

l 

a 

8 

4 

5 

6 

7 

8 

9 

0 

0.00 

0.13 

0.25 

0.38 

0.50 

0.63 

0.75 

0.88 

1.01 

1.13 

1 

1.26 

1.38 

1.51 

1.63 

1.76 

1.88 

2.01 

2.13 

2.26 

2.38 

2 

2.51 

2.63 

2.76 

2.88 

3.01 

3.13 

3.26 

3.38 

3.51 

3.63 

3 

3.76 

3.88 

4.01 

4.13 

4.26 

4.38 

4.50 

4.63 

4.75 

4.88 

4 

5.00 

5.13 

5.25 

5.37 

5.50 

5.62 

5.75 

5.87 

5.99 

6.12 

5 

6.24 

6.37 

6.49 

6.61 

6.74 

6.86 

6.98 

7.11 

7.23 

7.36 

6 

7.48 

7.60 

7.73 

7.85 

7.97 

8.10 

8.22 

8.34 

8.47 

8.59 

7 

8.71 

8.84 

8.96 

9.08 

9.20 

9.33 

9.45 

9.57 

9.70 

9.82 

8 

9.94 

10.07 

10.19 

10.31 

10.43 

10.56 

10.68 

10.80 

10.92 

11.05 

9 

11.17 

11.29 

11.41 

11.54 

11.66 

11.78 

11.90 

12.03 

12.15 

12.27 

10 

12.39 

12.52 

12.64 

12.76 

12.88 

13.00 

13.13 

13.25 

13.37 

13.49 

11 

13.62 

13.74 

13.86 

13.98 

14.10 

14.22 

14.35 

14.47 

14.59 

14.71 

12 

14.83 

14.95 

15.08 

15.20 

15.32 

15.44 

15.56 

15.68 

15.81 

15.93 

13 

16.05 

16.17 

16.29 

16.41 

16.53 

16.66 

16.78 

16.90 

17.02 

17.14 

14 

17.26 

17.38 

17.50 

17.62 

17.75 

17.87 

17.99 

18.11 

18.23 

18.35 

15 

18.47 

18.59 

18.71 

18.83 

18.95 

19.08 

19.20 

19.32 

19.44 

19.56 

16 

19.68 

19.80 

19.92 

20.04 

20.16 

20.28 

20.40 

20.52 

20.64 

20.76 

17 

20.88 

21.00 

21.12 

21.24 

21.36 

21.48 

21.60 

21.72 

21.84 

21.96 

18 

22.08 

22.20 

22.32 

22.44 

22.56 

22.68 

22.80 

22.92 

23.04 

23.16 

19 

23.28 

23.40 

23.52 

23.64 

23.76 

23.88 

24.00 

24.12 

24.24 

24.36 

20 

24.48 

24.59 

24.71 

24.83 

24.95 

25.07 

25.19 

25.31 

25.43 

25.55 

21 

25.67 

25.78 

25.90 

26.02 

26.14 

26.26 

26.38 

26.50 

26.62 

26.73 

22 

26.85 

26.97 

27.09 

27.21 

27.33 

27.44 

27.56 

27.68 

27.80 

27.92 

23 

28.04 

28.15 

28.27 

28.39 

28.51 

28.62 

28.74 

28.86 

28.98 

29.10 

24 

29.21 

29.33 

29.45 

29.57 

29.68 

29.80 

29.92 

30.03 

30.15 

30.27 

25 

30.39 

30.50 

30.62 

30.74 

30.85 

30.97 

31.09 

31.21 

31.32 

31.44 

26 

31.56 

31.67 

31.79 

31.91 

32.02 

32.14 

32.26 

32.37 

32.49 

32.60 

27 

32.72 

32.84 

32.95 

33.07 

33.18 

33.30 

33.42 

33.53 

33.65 

33.76 

28 

33.88 

34.00 

34.11 

34.23 

34.34 

34.46 

34.57 

34.69 

34.80 

34.92 

29 

35.03 

35.15 

35.26 

35.38 

35.49 

35.61 

35.72 

35.84 

35.95 

36.07 

Digitized  by^jOOQlC 


432 


CHEMICAL  ANNUAL 


Per  Cent 

Tenths  of  Per  Cent. 

Alcohol 

by 
Weight. 

0 

l 

s 

s 

4 

5 

6 

7 

8 

9 

30 

36.18 

36.30 

36.41 

36.52 

36.64 

36.75 

36.87 

36.98 

37.10 

37.21 

31 

37.32 

37.44 

37.55 

37.67 

37.78 

37.89 

38.01 

38.12 

38.23 

38.35 

32 

38.46 

38.58 

38.69 

38.80 

38.91 

39.03 

39.14 

39.25 

39.37 

39.48 

33 

39.59 

39.71 

39.82 

39.93 

40.04 

40.16 

40.27 

40.38 

40.49 

40.61 

34 

40.72 

40.83 

40.94 

41.05 

41.17 

41.28 

41.39 

41.50 

41.61 

41.72 

35 

41.84 

41.95 

42.06 

42.17 

42.28 

42.39 

42.50 

42.62 

42.73 

42.84 

36 

42.95 

43.06 

43.17 

43.28 

43.39 

43:50 

43.61 

43.72 

43.83 

43.94 

37 

44.06 

44.16 

44.27 

44.38 

44.49 

44.60 

44.71 

44.82 

44.93 

45.04 

38 

45.15 

45.26 

45.37 

45.48 

45.59 

45.70 

45.81 

45.92 

46.03 

46.14 

39 

46.25 

46.36 

46.46 

46.57 

46.68 

46.79 

46.90 

47.01 

47.12 

47.23 

40 

47.33 

47.44 

47.55 

47.66 

47.77 

47.87 

47.98 

48.09 

48.20 

48.31 

41 

48.41 

48.52 

48.63 

48.74 

48.84 

48.95 

49.06 

49.17 

49.27 

49.38 

42 

49.49 

49.59 

49.70 

49.81 

49.91 

50.02 

50.13 

50.23 

50.34 

50.45 

43 

50.55 

50.66 

50.77 

50.87 

50.98 

51.08 

51.19 

51.30 

51.40 

51.51 

44 

51.61 

51.72 

51.82 

51.93 

52.04 

52.14 

52.25 

.52.35 

52.46 

52.56 

45 

52.67 

52.77 

52.88 

52.98 

53.09 

53.19 

53.30 

53.40 

53.51 

53.61 

46 

53.72 

53.82 

53.92 

54.03 

54.13 

54.24 

54.34 

54.44 

54.55 

54.65 

47 

54.76 

54.86 

54.96 

55.07 

55.17 

55.27 

55.38 

55.48 

55.58 

55.69 

48 

55.79 

55.89 

55.99 

56.10 

56.20 

56.30 

56.41 

56.51 

56.61 

56.71 

49 

56.82 

56.92 

57.02 

57.12 

57.22 

57.33 

57.43 

57.53 

57.63 

57.73 

50 

57.84 

57.94 

58.04 

58.14 

58.24 

58.34 

58.45 

58.55 

58.65 

58.75 

51 

58.85 

58.95 

59.05 

59.15 

59.26 

59.36 

59.46 

59.56 

59.66 

59.76 

52 

59.86 

59.96 

60.06 

60.16 

60.26 

60.36 

60.46 

60.56 

60.66 

60.76 

53 

60.86 

60.96 

61.06 

61.16 

61.26 

61.36 

61.46 

61.56 

61.66 

61.76 

54 

61.86 

61.96 

62.05 

62.15 

62.25 

62.35 

62.45 

62.55 

62.65 

62.75 

55 

62.85 

62.94 

63.04 

63.14 

63.24 

63.34 

63.44 

63.53 

63.63 

63.73 

56 

63.83 

63.93 

64.02 

64.12 

64.22 

64.32 

64.41 

64.51 

64.61 

64.71 

57 

64.80 

64.90 

65.00 

65.10 

65.19 

65.29 

65.39 

65.48 

65.58 

65.68 

58 

65.77 

65.87 

65.97 

66.06 

66.16 

66.26 

66.35 

66.45 

66.55 

66.64 

59 

66.74 

66.83 

66.93 

67.03 

67.12 

67.22 

67.31 

67.41 

67.50 

67.60 

60 

67.70 

67.79 

67.88 

67.98 

68.08 

68.17 

68.26 

68.36 

68.46 

68.55 

61 

68.64 

68.74 

68.83 

68.93 

69.02 

69.12 

69.21 

69.31 

69.40 

69.50 

62 

69.59 

69.68 

69.78 

69.87 

69.97 

70.06 

70.15 

70.25 

70.34 

70.43 

63 

70.53 

70.62 

70.71 

70.81 

70.90 

70.99 

71.09 

71.18 

71.27 

71.37 

64 

71.46 

71.55 

71.64 

71.74 

71.83 

71.92 

72.02 

72.11 

72.20 

72.29 

Digitized  by  LjOOQIC 
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PerCent 

Tenths  of  Per  Cent 

Alcohol 

by 
Weight. 

0 

l 

8 

s 

4 

5 

6 

7 

8 

9 

65 

72.38 

72.48 

72.57 

72.66 

72.75 

72.84 

72.94 

73.03 

73.12 

73.21 

66 

73.30 

73.40 

73.49 

73.58 

73.67 

73.76 

73.85 

73.94 

74.03 

74.12 

67 

74.22 

74.31 

74.40 

74.49 

74.58 

74.67 

74.76 

74.85 

74.94 

75.03 

68 

75.12 

75.21 

75.30 

75.39 

75.48 

75.57 

75.66 

75.75 

75.84 

75.93 

69 

76.02 

76.11 

76.20 

76.29 

76.38 

76.47 

76.56 

76.65 

76.74 

76.83 

70 

76.92 

77.00 

77.09 

77.18 

77.27 

77.36 

77.45 

77.54 

77.62 

77.71 

71 

77.80 

77.89 

77.98 

78.06 

78.15 

78.24 

78.33 

78.42 

78.50 

78.59 

72 

78.68 

78.77 

78.85 

78.94 

79.03 

79.12 

79.20 

79.29 

79.38 

79.47 

73 

79.55 

79.64 

79.73 

79.81 

79.90 

79.99 

80.07 

80.16 

80.25 

80.33 

74 

80.42 

80.50 

80.59 

80.68 

80.76 

80.85 

80.93 

81.02 

81.11 

81.19 

75 

81.28 

81.36 

81.45 

81.53 

81.62 

81.70 

81.79 

81.87 

81.96 

82.04 

76 

82.13 

82.21 

82.30 

82.38 

82.47 

82.55 

82.64 

82.72 

82.81 

82.89 

77 

82.98 

83.06 

83.14 

83.23 

83.31 

83.40 

83.48 

83.56 

83.65 

83.73 

78 

83.81 

83.90 

83.98 

84.06 

84.15 

84.23 

84.31 

84.40 

84.48 

84.56 

79 

84.64 

84.73 

84.81 

84.89 

84.98 

85.06 

85.14 

85.22 

85.30 

85.39 

80 

85.47 

85.55 

85.63 

85.71 

85.80 

85.88 

85.96 

86.04 

86.12 

86.20 

81 

86.29 

86.37 

86.45 

86.53 

86.61 

86.69 

86.77 

86.85 

86.93 

87.01 

82 

87.10 

87.18 

87.26 

87.34 

87.42 

87.50 

87.58 

87.66 

87.74 

87.82 

83 

87.90 

87.98 

88.05 

88.13 

88.21 

88.29 

88.37 

88.45 

88.53 

88.61 

84 

88.69 

88.77 

88;85 

88.92 

89.00 

89.08 

89.16 

89.24 

89.32 

89.40 

85 

89.47 

89.55 

89.63 

89.71 

89.78 

89.86 

89.94 

90.02 

90.10 

90.17 

86 

90.25 

90.33 

90.40 

90.48 

90.56 

90.63 

90.71 

90.79 

90.86 

90.94 

87 

91.02 

91.09 

91.17 

91.25 

91.32 

91.40 

91.47 

91.55 

91.62 

91.70 

88 

91.78 

91.85 

91.93 

92.00 

92.08 

92.15 

92.22 

92.30 

92.37 

92.45 

89 

92.52 

92.60 

92.67 

92.75 

92.82 

92.89 

92.97 

93.04 

93.12 

93.19 

90 

93.26 

93.34 

93.41 

93.48 

93.55 

93.63 

93.70 

93.77 

93.85 

93.92 

91 

93.99 

94.06 

94.14 

94.21 

94.28 

94.35 

94.42 

94.49 

94.57 

94.64 

92 

94.71 

94.78 

94.85 

94.92 

94.99 

95.06 

95.13 

95.20 

95.27 

95.34 

93 

95.42 

95.48 

95.55 

95.62 

95.69 

95.76 

95.83 

95.90 

95.97 

96.04 

94 

96.11 

96.18 

96.25 

96.31 

96.38 

96.45 

96.52 

96.59 

96.65 

96.72 

95 

96.79 

96.86 

96.92 

96.99 

97.06 

97.13 

97.19 

97.26 

97.33 

97.39 

96 

97.46 

97.53 

97.59 

97.66 

97.72 

97.79 

97.85 

97.92 

97.98 

98.05 

97 

98.12 

98.18 

98.24 

98.31 

98.37 

98.44 

98.50 

98.57 

98.63 

96.69 

98 

98.76 

98.82 

98.88 

98.95 

99.01 

99.07 

99.14 

99.20 

99.26 

99.32 

99 

99.39 

99.45 

99.51 

99.57 

99.63 

99.69 

99.75 

99.82 

99.88 

99.94 

100 

100.00 
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CHEMICAL  ANNUAL 


L1X.  —  Reduction  of  Mixtures  of  Ethyl  Alcohol 

and  Water  from  Per  Cents  by  Volume  to 

Per  Cents  by  Weight 


PerCent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

PerCent 

Alcohol 

by 

Weight. 

Differ- 
ences. 

PerCent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Per  Cent 
Alcohol 

by 
Weight. 

Differ- 
ences. 

Per  Cent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Per  Cent 

Alcohol 

by 

Weight. 

Differ- 
ences. 

0 

0.00 

0.80 

23 

18.76 

0.84 

46 

38.78 

0.91 

1 

0.80 

0.79 

24 

19.60 

0.84 

47 

39.69 

0.93 

2 

1.59 

0.80 

25 

20.44 

0.84 

48 

40.62 

0.92 

3 

2.39 

0.81 

26 

21.28 

0.84 

49 

41.54 

0.94 

4 

3.20 

0.80 

27 

22.12 

0.85 

50 

42.48 

0.94 

5 

4.00 

0.80 

28    • 

22.97 

0.85 

51 

43.42 

0.95 

6 

4.80 

0.81 

29 

23.82 

0.85 

52 

44.37 

0.95 

7 

5.61 

0.81 

30 

24.67 

0.85 

53 

45.32 

0.95 

8 

6.42 

0.81 

31 

25.52 

0.86 

54 

46.27 

0.97 

9 

7.23 

0.82 

32 

26.38 

0.86 

55 

47.24 

0.96 

10 

8.05 

0.81 

33 

27.24 

0.86 

56 

48.20 

0.98 

11 

8.86 

0.82 

34 

28.10 

0.87 

57 

49.18 

0.98 

12 

9.68 

0.82 

35 

28.97 

0.87 

58 

50.16 

0.99 

13 

10.50 

0.82 

36 

29.84 

0.88 

59 

51.15 

0.99 

14 

11.32 

0.82 

37 

30.72 

0.87 

60 

52.14 

1.00 

15 

12.14 

0.82 

38 

31.59 

0.89 

61 

53.14 

1.00 

16 

12.96 

0.82 

39 

32.48 

0.88 

62 

54.14 

1.02 

17 

13.78 

0.83 

40 

33.36 

0.89 

63 

55.16 

1.02 

18 

14.61 

0.83 

41 

34.25 

0.90 

64 

56.18 

1.02 

19 

15.44 

0.83 

42 

35.15 

0.89 

65 

57.20 

1.03 

20 

16.27 

0.83 

43 

36.04 

0.91 

66 

58.23 

1.04 

21 

17.10 

0.83 

44 

36.95 

0.91 

67 

59.27 

1.05 

22 

17.93 

0.83 

45 

37.86 

0.92 

68 

60.32 

1.06 
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Per  Cent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Percent 
Alcohol 

by 
Weight. 

Differ- 
ences. 

Per  Cent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Per  Cent 
Alcohol 

by 
Weight. 

Differ- 
ences. 

Per  Cent 
Alcohol 
by  Vol- 
ume at 
6o°F. 

Per  Cent 
Alcohol 

by 
Weight. 

Differ- 
ences. 

69 

61.38 

1.06 

80 

73.52 

1.16 

91 

86.98 

1.32 

70 

62.44 

1.07 

81 

74.68 

1.17 

92 

88.30 

1.34 

71 

63.51 

1.07 

82 

75.85 

1.18 

93 

89.64 

1.37 

72 

64.58 

1.09 

83 

77.03 

1.19 

94 

91.01 

1.40 

73 

65.67 

1.09 

84 

78.22 

1.21 

95 

92.41 

1.43 

74 

66.76 

1.10 

85 

79.43 

1.22 

96 

93.84 

1.47 

75 

67.86 

1.12 

86 

80.65 

1.23 

97 

95.31 

1.51 

76 

68.98 

1.12 

87 

81.88 

1.25 

98 

96.82 

1.56 

77 

70.10 

1.13 

88 

83.13 

1.27 

99 

98.38 

1.62 

78 

71.23 

1.14 

89 

84.40 

1.28 

100 

100.00 

79 

72.37 

1.15    1 

90 

85.68 

1.30  1 

LX.— 


Methyl 

DlTTMAR 


Alcohol 

AND   FAWBITT 


AT 


15.56° 


Specific 

PerCent 

by 
Weight. 

Specific 

Per  Cent 

by 
Weight. 

Specific 

Per  Cent 

by 
Weight. 

Specific 

Per  Cent 

by 
Weight. 

Gravity. 

Gravity. 

Gravity. 

Gravity. 

0.99729 

1 

0.94055 

38 

0.89133 

63 

0.84521 

82 

0.99554 

2 

0.93697 

40 

0.88905 

64 

0.84262 

83 

0.99214 

4 

0.93335 

42 

0.88676 

65 

0.84001 

84 

0.98893 

6 

0.92975 

44 

0.88443 

66 

0.83738 

85 

0.98569 

8 

0.92610 

46 

0.88208 

67 

0.83473 

86 

0.98262 

10 

0.92237 

48 

0.87970 

68 

0.83207 

87 

0.97962 

12 

0.91855 

50 

0.87714 

69 

0.82938 

88 

0.97668 

14 

0.91661 

51 

0.87487 

70 

0.82668 

89 

0.97379 

16 

0.91465 

52 

0.87262 

71 

0.83396 

90 

0.97039 

18 

0.91267 

53 

0.87021 

72 

0.82123 

91 

0.96808 

20 

0.91066 

54 

0.86779 

73 

0.81849 

92 

0.96524 

22 

0.90863 

55 

0.86535 

74 

0.81572 

93 

0.96238 

24 

0.90657 

56 

0.86290 

75 

0.81293 

94 

0.95947 

26 

0.90450 

57 

0.86042 

76 

0.81013 

95 

0.95655 

28 

0.90239 

58 

0.85793 

77 

0.80731 

96 

0.95355 

30 

0.90026 

59 

0.85542 

78 

0.80448 

97 

0.95053 

32 

0.89798 

60 

0.85290 

79 

0.80164 

98 

0.94732 

34 

0.89580 

61 

0.85035 

80 

0.79876 

99 

0.94399 

36 

0.89358 

62 

0.84779 

81 

0.79589 

100 
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LXI.  —  Specific  Gravity  and  Percentage  by  Weight 
and  Volume  of  Methyl  Alcohol 

Tbchn.  Hogskolan  Stockholm.  Abkiv.  Kemi.  Min.  Geol.  (2)  27,  32  pp. 


Specific 

Per 

Cent 

Weight. 

Per 

Specific 

Per 

Cent 

Weight. 

Per 

Specific 

Per 

Gravity 
156° 

Cent 
Vol- 
ume. 

Gravity 
15.6°  r 

Is*5 

Cent 
Vol- 
ume. 

Gravity 
15.6°  r 

is*5 

Per 

Cent 
Weight. 

Cent 
Vol- 
ume. 

1.0000 

0.00 

0.00 

0.9962 

2.04 

2.62 

0.9924 

4.24 

5.38 

0.9999 

0.06 

0.07 

0.9961 

2.09 

2.69 

0.9923 

4.29 

5.45 

0.9998 

0.11 

0.13 

0.9960 

2.14 

2.76 

0.9922 

4.35 

5.52 

0.9997 

0.17 

0.20 

0.9959 

2.20 

2.83 

0.9921 

4.41 

5.60 

0.9996 

0.22 

0.27 

0.9958 

2.26 

2.90 

0.9920 

4.57 

5.67 

0.9995 

0.28 

0.33 

0.9957 

2.31 

2.98 

0.9919 

4.53 

5.74 

0.9994 

0.33 

0.40 

0.9956 

2.37 

3.05 

0.9918 

4.60 

5.82 

0.9993 

0.39 

0.47 

0.9955 

2.43 

3.12 

0.9917 

4.66 

5.89 

0.9992 

0.44 

0.53 

0.9954 

2.49 

3.19 

0.9916 

4.72 

5.96 

0.9991 

0.50 

0.60 

0.9953 

2.55 

3.26 

0.9915 

4.78 

6.04 

0.9990 

0.55 

0.67 

0.9952 

2.60 

3.34 

0.9914 

4.85 

6.11 

0.9989 

0.61 

0.73 

0.9951 

2.66 

3.41 

0.9913 

4.91 

6.18 

0.9988 

0.66 

0.80 

0.9950 

2.72 

3.48 

0.9912 

4.97 

6.25 

0.9987 

0.72 

0.86 

0.9949 

2.78 

3.55 

0.9911 

5.03 

6.33 

0.9986 

0.77 

0.93 

0.9^48 

2.84 

3.62 

0.9910 

5.10 

6.40 

0.9985 

0.83 

1.00 

0.9947 

2.89 

3.70 

0.9909 

5.16 

6.47 

0.9984 

0.88 

1.06 

0.9946 

2.95 

3.77 

0.9908 

5.22 

6.55 

0.9983 

0.94 

1.13 

0.9945 

3.01 

3.84 

0.9907 

5.28 

6.62 

0.9982 

0.99 

1.20 

0.9944 

3.07 

3.91 

0.9906 

5.35 

6.69 

0.9981 

1.05 

1.26 

0.9943 

3.13 

3.98 

0.9905 

5.41 

6.77 

0.9980 

1.10 

1.33 

0.9942 

3.18 

4.06 

0.9904 

5.47 

6.84 

0.9979 

1.15 

1.40 

0.9941 

3.24 

4.13 

0.9903 

5.53 

6.91 

0.9978 

1.20 

1.47 

0.9940 

3.30 

4.20 

0.9902 

5.60 

6.98 

0.9977 

1.26 

1.54 

0.9939 

3.36 

4.27 

0.9901 

5.66 

7.06 

0.9976 

1.31 

1.62 

0.9938 

3.42 

4.35 

0.9900 

5.72 

7.13 

0.9975 

1.36 

1.69 

0.9937 

3.48 

4.42 

0.9899 

5.78 

7.21 

0.9974 

1.41 

1.76 

0.9936 

3.53 

4.49 

0.9898 

5.85 

7.28 

0.9973 

1.46 

1.83 

0.9935 

3.59 

4.57 

0.9897 

5.91 

7.36 

0.9972 

1.52 

1.90 

0.9934 

3.65 

4.64 

0.9896 

5.97 

7.44 

0.9971 

1.57 

1.97 

0.9933 

3.71 

4.71 

0.9895 

6.04 

7.52 

0.9970 

1.62 

2.05 

0.9932 

3.77 

4.79 

0.9894 

6.10 

7.59 

0.9969 

1.67 

2.12 

0.9931 

3.83 

4.89 

0.9893 

6.16 

7.67 

0.9968 

1.72 

2.19 

0.9930 

3.89 

4.94 

0.9892 

6.23 

7.75 

0.9967 

1.78 

2.26 

0.9929 

3.94 

5.01 

0.9891 

6.29 

7.82 

0.9966 

1.83 

2.33 

0.9928 

4.00 

5.08 

0.9890 

6.36 

7.90 

0.9965 

1.88 

2.40 

0.9927 

4.06 

5.16 

0.9889 

6.42 

7.98 

0.9964 

1.93 

2.47 

0.9926 

4.12 

5.23 

0.9888 

6.48 

8.05 

0.9963 

1.98 

2.55 

0.9925 

4.18 

5.30 

0.9887 

6.55 

8.13 
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Specific 
Gravity 
15.6°  c 

Per 

Cent 

Weight. 

Per 
Cent 
Vol- 
ume. 

Specific 
Gravity 
15.6°  r 

Is*50* 

Per 

Cent 

Weight. 

Per 
Cent 
Vol- 
ume. 

Specific 
Gravity 
15.6°  c 

Per 

Cent 

Weight. 

Per 
Cent 
Vol- 
ume. 

0.9886 

6.61 

8.21 

0.9843 

9.39 

11.58 

0.9800 

12.27 

15.12 

0.9885 

6.67 

8.29 

0.9842 

9.45 

11.66 

0.9799 

12.34 

15.21 

0.9884 

6.74 

8.36 

0.9841 

9.52 

11.74 

0.9798 

12.41 

15.29 

0.9883 

6.80 

8.44 

0.9840 

9.58 

11.82 

0.9797 

12.48 

15.38 

0.9882 

6.86 

8.52 

0.9839 

9.65 

11.90 

0.9796 

12.55 

15.46 

0.9881 

6.93 

8.59 

0.9838 

9.72 

11.98 

0.9795 

12.62 

15.55 

0.988O 

6.99 

8.67 

0.9837 

9.78 

12.06 

0.9794 

12.69 

15.63 

0.9879 

7.06 

8.75 

0.9836 

9.85 

12.14 

0.9793 

12.76 

15.72 

0.9878 

7.12 

8.83 

0.9835 

9.92 

12.23 

0.9792 

12.83 

15.80 

0.9877 

7.19 

8.90 

0.9834 

9.99 

12.31 

0.9791 

12.90 

15.89 

0.9876 

7.25 

8.98 

0.9833 

10.06 

12.39 

0.9790 

12.97 

15.87 

0.9875 

7.32 

9.06 

0.9832 

10.12 

12.47 

0.9789 

13.04 

16.06 

0.9874 

7.38 

9.14 

0.9831 

10.19 

12.55 

0.9788 

13.11 

16.14 

0.9873 

7.45 

9.22 

0.9830 

10.26 

12.63 

0.9787 

13.18 

16.23 

0.9872 

7.51 

9.29 

0.9829 

10.33 

12.71 

0.9786 

13.25 

16.31 

0.9871 

7.58 

9.37 

0.9828 

10.40 

12.79 

0.9785 

13.32 

16.40 

0.9870 

7.64 

9.45 

0.9827 

10.46 

12.87 

0.9784 

13.39 

16.48 

0.9869 

7.71 

9.53 

0.9826 

10.53 

12.95 

0.9783 

13.46 

16.57 

0.9868 

7.77 

9.61 

0.9825 

10.60 

13.04 

0.9782 

13.53 

16.65 

0.9867 

7.84 

9.68 

0.9824 

10.67 

13.12 

0.9781 

13.60 

16.74 

0.9866 

7.90 

9.76 

0.9823 

10.74 

13.20 

0.9780 

13.67 

16.82 

0.9865 

7.97 

9.84 

0.9822 

10.80 

13.28 

0.9779 

13.74 

16.91 

0.9864 

8.03 

9.92 

0.9821 

10.87 

13.36 

0.9778 

13.82 

16.99 

0.9863 

8.10 

10.00 

0.9820 

10.94 

13.44 

0.9777 

13.89 

17.08 

0.9862 

8.16 

10.07 

0.9819 

11.01 

13.52 

0.9776 

13.96 

17.16 

0.9861 

8.23 

10.15 

0.9818 

11.07 

13.61 

0.9775 

14.03 

17.25 

0.9860 

8.29 

10.23 

0.9817 

11.14 

13.69 

0.9774 

14.11 

17.33 

0.9859 

8.35 

10.31 

0.9816 

11.21 

13.78 

0.9773 

14.18 

17.42 

0.9858 

8.42 

10.38 

0.9815 

11.27 

13.86 

0.9772 

14.25 

17.50 

0.9857 

8.48 

10.47 

0.9814 

11.34 

13.94 

0.9771 

14.32 

17.59 

0.9856 

8.55 

10.55 

0.9813 

11.41 

14.03 

0.9770 

14.40 

17.68 

0.9855 

8.61 

10.63 

0.9812 

11.47 

14.11 

0.9769 

14.47 

17.76 

0.9854 

8.68 

10.71 

0.9811 

11.54 

14.20 

0.9768 

14.54 

17.85 

0.9853 

8.74 

10.79 

0.9810 

11.61 

14.28 

0.9767 

14.61 

17.93 

0.9852 

8.81 

10.87 

0.9809 

11.67 

14.36 

0.9766 

14.69 

18.02 

0.9851 

8.87 

10.95 

0.9808 

11.74 

14.45 

0.9765 

14.76 

18.10 

0.9850 

8.94 

11.03 

0.9807 

11.80 

14.53 

0.9764 

14.83 

18.19 

0.9849 

9.00 

11.10 

0.9806 

11.87 

14.62 

0.9763 

14.90 

18.27 

0.9848 

9.06 

11.18 

0.9805 

11.94 

14.70 

0.9762 

14.98 

18.36 

0.9847 

9.13 

11.26 

0.9804 

12.00 

14.78 

0.9761 

15.05 

18.44 

0.9846 

9.19 

11.34 

0.9803 

12.07 

14.87 

0.9760 

15.12 

18.53 

0.9845 

9.26 

11.42 

0.9802 

12.14 

14.95 

0.9759 

15.19 

18.62 

0.9844 

9.32 

11.50 

0.9801 

12.20 

15.04 

0.9758 

15.27 

18.70 
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CHEMICAL  ANNUAL 


Specific 
Gravity 
156°  c 

Per 

Cent 

Weight. 

Per 
cent 
Vol- 
ume. 

Specific 
Gravity 
15.6°  c 

Per 

Cent 

Weight. 

Per 
Cent 
Vol- 

Specific 
Gravity 
15.6°  c 

Per 

Cent 

Weight 

Per 
Cent 
Vol- 
ume. 

0.9757 

15.34 

18.79 

0.9714 

18.40 

22.47 

0.9671 

21.42 

26.10 

0.9756 

15.41 

18.88 

0.9713 

18.47 

22.56 

0.9670 

21.49 

26.18 

0.9755 

15.49 

18.96 

0.9712 

18.54 

22.64 

0.9669 

21.56 

26.26 

0.9754 

15.56 

19.05 

0.9711 

18.61 

22.73 

0.9668 

21.63 

26.35 

0.9753 

15.63 

19.14 

0.9710 

18.68 

22.82 

0.9667 

21.70 

26.43 

0.9752 

15.70 

19.22 

0.9709 

18.75 

22.90 

0.9666 

21.77 

26.52 

0.9751 

15.78 

19.31 

0.9708 

18.82 

22.99 

0.9665 

21.84 

26.60 

0.9750 

15.95 

19.40 

0.9707 

18.89 

23.07 

0.9664 

21.91 

26.68 

0.9749 

15.92 

19.48 

0.9706 

18.96 

23.16 

0.-9663 

21.98 

26.77 

0.9748 

16.00 

19.56 

0.9705 

19.03 

23.24 

0.9662 

22.05 

26.85 

0.9747 

16.07 

19.65 

0.9704 

19.10 

23.33 

0.9661 

22.12 

26.94 

0.9746 

16.14 

19.74 

0.9703 

19.17 

23.41 

0.9660 

22.19 

27.02 

0.9745 

16.22 

19.83 

0.9702 

19.24 

23.50 

0.9659 

22.26 

27.10 

0.9744 

16.29 

19.91 

0.9701 

19.31 

23.58 

0.9658 

22.52 

27.18 

0.9743 

16.36 

20.00 

0.9700 

19.38 

23.67 

0.9657 

22.40 

27.26 

0.9742 

16.43 

20.09 

0.9699 

19.45 

23.75 

0.9656 

22.47 

27.34 

0.9741 

16.51 

20.17 

0.9698 

19.52 

23.84 

0.9655 

22.54 

27.43 

0.9740 

16.58 

20.26 

0.9697 

19.59 

23.92 

0.9654 

22.61 

27.51 

0.9739 

16.65 

20.35 

0.9696 

19.66 

24.00 

0.9653 

22.68 

27.59 

0.9738 

16.72 

20.43 

0.9695 

19.73 

24.09 

0.9652 

22.75 

27.67 

0.9737 

16.79 

20.52 

0.9694 

19.80 

24.17 

.0.9651 

22.82 

27.75 

0.9736 

16.86 

20.60 

0.9693 

19.87 

24.25 

0.9650 

22.89 

27.83 

0.9735 

16.93 

20.69 

0.9692 

19.94 

24.34 

0.9649 

22.96 

27.91 

0.9734 

17.00 

20.77 

0/9691 

20.01 

24.42 

0.9648 

23.03 

27.99 

0.9733 

17.07 

20.86 

0.9690 

20.09 

24.51 

0.9647 

23.10 

28.07 

0.9732 

17.14 

20.94 

0.9689 

20.16 

24.59 

0.9646 

23.17 

28.18 

0.9731 

17.21 

21.03 

0.9688 

20.23 

24.67 

0.9645 

23.24 

28.24 

0.9730 

17.28 

21.11 

0.9687 

20.30 

24.76 

0.9644 

23.31 

28.32 

0.9729 

17.35 

21.20 

0.9686 

20.37 

24.84 

0.9643 

23.38 

28.40 

0.9728 

17.42 

21.28 

0.9685 

20.44 

24.92 

0.9642 

23.45 

28.48 

0.9727 

17.49 

21.37 

0.9684 

20.51 

25.01 

0.9641 

23.52 

28.56 

0.9726 

17.56 

21.45 

0.9683 

20.58 

25.09 

0.9640 

23.59 

28.64 

0.9725 

17.63 

21.54 

0.9682 

20.65 

25.17 

0.9639 

23.66 

28.72 

0.9724 

17.70 

21.62 

0.9681 

20.72 

25.26 

0.9638 

23.75 

28.80 

0.9723 

17.77 

27.71 

0.9680 

20.79 

25.34 

0.9637 

23.80 

28.88 

0.9722 

17.84 

21.79 

0.9679 

20.86 

25.42 

0.9636 

23.88 

28.96 

0.9721 

17.81 

21.88 

0.9678 

20.93 

25.51 

0.9635 

23.95 

29.04 

0.9720 

17.98 

21.96 

0.9677 

21.00 

25.59 

0.9634 

24.02 

29.11 

0.9719 

18.05 

22.05 

0.9676 

21.07 

25.68 

0.9633 

24.09 

29.19 

0.9718 

18.12 

22.13 

0.9675 

21.14 

25.76 

0.9632 

24.16 

29.27 

0.9717 

18.19 

22.22 

0.9674 

21.21 

25.84 

0.9631 

24.23 

29.36 

6.9716 

18.26 

22.30 

0.9673 

21.28 

25.95 

0.9630 

24.31 

29.43 

0.9715 

18.33 

22.39 

0.9672 

21.33 

26.01 

0.9629 

24.38 

29.51 
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LXIL  —  Refractometer  Readings  of  Methyl  and 
Ethyl  Alcohol 

ZEISS'  IMMERSION  REFRACTOMETER 
By  Leach  and  Lythgoe 


Per 

Cent 

Alcohol 

Scale  Readings  at 
ao°C. 

Per 

Cent 

Alcohol 

Scale  Readings  at 
ao°C. 

Per 
Cent 

Alcnhnl 

Scale  Readings  at 
ao°C. 

by 
Weight. 

Methyl 

Ethyl 

by 
Weight. 

Methyl 

JM&1* 

lUvUUUl 

by 
Weight. 

Methyl 

Ethyl 

* 

Alcohol. 

Alcohol. 

Alcohol. 

Alcohol. 

Alcohol. 

Alcohol. 

0 

14.5 

14.5 

15.5 

23.55 

41.5 

31 

33.5 

70.4 

0.5 

14.65 

15.25 

16 

23.9 

42.5 

31.5 

33.8 

71.05 

1 

14.8 

16.0 

16.5 

24.2 

43.5 

32 

34.1 

71.7 

1.5 

15.1 

16.8 

17 

24.5 

44.5 

32.5 

34.4 

72.4 

2 

15.4 

17.6 

17.5 

24.85 

45.5 

33 

34.7 

73.1 

2.5 

15.7 

18.35 

18 

25.2 

46.5 

33.5 

34.95 

73.75 

3 

16.0 

19.1 

18.5 

25.5 

47.5 

34 

35.2 

74.4 

3.5 

16.3 

19.9 

19 

25.8 

48.5 

34.5 

35.5 

75.1 

4 

16.6 

20.7 

19.5 

26.15 

49.5 

35 

35.8 

75.8 

4.5 

16.9 

21.5 

20 

26.5 

50.5 

35.5 

36.05 

76.35 

5 

17.2 

22.3 

20.5 

26.8 

51.45 

36 

36.3 

76.9 

5.5 

17.5 

23.2 

21 

27.1 

52.4 

36.5 

36.55 

77.95 

6 

17.8 

24.1 

21.5 

27.45 

53.35 

37 

36.8 

78.0 

6.5 

18.1 

25.0 

22 

27.8 

54.3 

37.5 

37.05 

78.55 

7 

18.4 

25.9 

22.5 

28.1 

55.3 

38 

37.3 

79.1 

7.5 

18.7   . 

26.85 

23 

28.4 

56.3 

38.5 

37.5 

79.65 

8 

19.0 

27.8 

23.5 

28.75 

57.25 

39 

37.7 

80.2 

8.5 

19.3 

28.7 

24 

29.1 

58.2 

39.5 

37.9 

80.75 

9 

19.6 

29.6 

24.5 

29.4. 

59.15 

40 

38.1 

81.3 

9.5 

19.9 

30.5 

25 

29.7 

60.1 

40.5 

38.25 

81.8 

10 

20.2 

31.4 

25.5 

30.0 

61.0 

41 

38.4 

82.3 

10.5 

20.5 

32.3 

26 

30.3 

61.9 

41.5 

38.6 

82.8 

11 

20.8 

33.2 

26.5 

30.6 

62.8 

42 

38.8 

83.3 

11.5 

21.1 

34.1 

27 

30.9 

63.7 

42.5 

39.0 

83.75 

12 

21.4 

35.0 

27.5 

31.25 

64.6 

43 

39.2 

84.2 

12.5 

21.7 

35.95 

28 

31.6 

65.5 

43.5 

39.25 

84.7 

13 

22.0 

36.9 

28.5 

31.9 

66.35 

44 

39.3 

85.2 

13.5 

22.3 

37.8 

29 

32.2 

67.2 

44.5 

39.35 

85.7 

14 

22.6 

38.7 

29.5 

32.4 

68.1 

45 

39.4 

86.2 

14.5 

22.9 

39.6 

30 

32.8 

69.0 

45.5 

39.45 

86.6 

15 

23.2 

40.5 

30.5 

33.15 

69.7 

46 

39.5 

87.0 

*  Interpolated  to  half  degrees. 
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Per 

Cent 

Alcohol 

Scale  Readings  at 
ao°C. 

Per 

Cent 

Alcohol 

by 
Weight. 

Scale  Reading!  at 
ao°C. 

Per 

Cent 

Alcohol 

by 
Weight. 

Scale  Readings  at 

20°C. 

by 

Weight. 

Methyl 

Ethyl 

Methyl 

Ethyl 

Methyl 

Ethyl 

* 

Alcohol. 

Alcohol. 

Alcohol. 

Alcohol. 

Alcohol. 

AlcohoL 

46.5 

39.55 

87.4 

64.5 

35.75 

98.15 

82.5 

23.45 

100.45 

47 

39.6 

87.8 

65 

35.5 

98.3 

83 

23.6 

100.4 

47.5 

39.65 

88.25 

65.5 

35.25 

98.5 

83.5 

23.2 

100.35 

48 

39.7 

88.7 

66 

35.0 

98.7 

84 

22.8 

100.3 

48.5 

39.75 

89.1 

66.5 

34.75 

98.9 

84.5 

22.3 

100.2 

49 

39.8 

89.5 

67 

34.5 

99.1 

85 

21.8 

100.1 

49.5 

39.8 

89.9 

67.5 

34.25 

99.25 

85.5 

21.3 

99.95 

50 

39.8 

90.3 

68 

34.0 

99.4 

86 

20.8 

99.8  ' 

50.5 

39.75 

90.7 

68.5 

33.75 

99.55 

86.5 

20.25 

99.65 

51 

39.7 

91.1 

69 

33.5 

99.7 

87 

19.7 

99.5 

51.5 

39.65 

91.45 

69.5 

33.25 

99.85 

87.5 

19.15 

99.35 

52 

39.6 

91.8 

70 

33.0 

100.0 

88 

18.6 

99.2 

52.5 

39.6 

92.1 

70.5 

32.65 

100.1 

88.5 

17.95 

99.05 

53 

39.6 

92.4 

71 

32.3 

100.2 

89 

17.3 

98.9 

53.5 

39.55 

92.7 

71.5 

32.0 

100.3 

89.5 

16.7 

98.75 

54 

39.5 

93.0 

72 

31.7 

100.4 

90 

16.1 

98.6 

54.5 

39.45 

93.3 

72.5 

31.4 

100.5 

90.5 

15.5 

98.45 

55 

39.4 

93.6 

73 

31.1 

100.6 

91 

14.9 

98.3 

55.5 

39.3 

93.85 

73.5 

30.75 

100.7 

91.5 

14.3 

98.05 

56 

39.2 

94.1 

74 

30.4 

100.8 

92 

13.7 

97.8 

56.5 

39.1 

94.4 

74.5 

29.75 

100.9 

92.5 

13.05 

97.5 

57 

39.0 

94.7 

75 

29.7 

101.0 

93 

12.4 

97.2 

57.5 

38.8 

94.95 

75.5 

29.35 

101.0 

93.5 

11.7 

96.8 

58 

38.6 

95.2 

76 

29.0 

101.0 

94 

11.0 

96.4 

58.5 

38.45 

95.45 

76.5 

28.65 

100.95 

94.5 

10.3 

96.05 

59 

38.3 

95.7 

77 

28.3 

100.9 

95 

9.6 

95.7 

59.5 

38.1 

95.55 

77.5 

27.95 

100.9 

95.5 

8.9 

95.3 

60 

37.9 

96.2 

78 

27.6 

100.9 

96 

8.2 

94.9 

60.5 

37.7 

96.45 

78.5 

27.2 

100.85 

96.5 

7.45 

94.45 

61 

37.5 

96.7 

79 

26.8 

100.8 

97 

6.7 

94.0 

61.5 

37.25 

96.9 

79.5 

26.4 

100.75 

97.5 

5.9 

93.5 

62 

37.0 

97.1 

80 

26.0 

100.7 

98 

5.1 

93.0 

62.5 

36.75 

97.3 

80.5 

2^.55 

100.65 

98.5 

4.3 

92.5 

63 

36.5 

97.5 

81 

25.1 

100.6 

99 

3.5 

92.0 

63.5 

36.25 

97.75 

81.5 

24.7 

100.55 

99.5 

2.75 

91.5 

64 

36.0 

98.0 

82 

24.3 

100.5 

100 

2.0 

91.0 

Interpolated  to  half  degrees. 
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CALCULATION  OF  THE  AMOUNT  OF  ETHYL  AND  METHYL 

ALCOHOL  IN  DISTILLATES  CONTAINING  A  MIXTURE 

OF  THE  TWO 

By  A.  F.  Seeker 
EXAMPLE. 

15  6° 
Observed  data:  —  Specific  gravity      '     ,  0.9796. 

15.6 

Immersion  refractometer  reading  20°,  26.8. 

The  observed  specific  gravity  corresponds  to  the  following  percentages  of 
the  respective  alcohols  having  the  refractometer  readings  indicated  in  the 
last  column: 

Per  cent     Per  cent   Refractometer 
by  vol.         by  wt.     reading  at  ao°. 

(1)  Ethyl  alcohol 16.50        13.37        37.57 

(2)  Methyl  alcohol 15.46        12.55        21.73 

The  difference  in  refractometer  reading  for  these  percentages  of  the  respec- 
tive alcohols 

(3)  37.57  -  21.73  =  15.84 

divided  into  the  difference  between  the  observed  refractometer  reading  and 
the  refractometer  reading  for  ethyl  alcohol  alone 

(4)  37.57  -  26.8  -  10.77 
gives  the  proportion  of  methyl  alcohol  in  the  mixture. 

(5)  7^7  -  0.68  methyl  alcohol. 
15.84 

(6)  1.00  -  0.68  =  0.32  ethyl  alcohol. 

Referring  back  to  the  possible  content  of  each  alcohol  calculated  from  the 
specific  gravity  (1)  and  (2),  and  multiplying  each  by  their  respective  pro- 
portional parts  just  found  we  have: 

(7)  15.46j  X  0.68  -  10.51 

(8)  16.50  X  0.32  -    5.28 

15.79  per  cent  by  vol.  of  mixed  alcohols  in  the  distillate. 
It  has  been  found  (5)  that  0.68  of  this  is  methyl  alcohol  and  (6)  0.32  is  ethyl 
alcohol  ^consequently : 

(9)  15.79  X  0.68  »  10.74  per  cent  by  vol.  of  the  distillate  is  methyl  and 

(10)  15.79  X  0.32  =    5.05  per  cent  by  vol.  of  the  distillate  is  ethyl  acohol. 
Starting  from  (7)  the  percentages  by  weight  can  be  found  in  the  same  way. 

(11)  12.55  X  0.68  -  8.53 

(12)  13.37  X  0.32  -  4.38 

12.91  per  cent  by  weight  of  mixed  alcohols  in  the  dis- 
:  tillate. 

(13)  12.9a.  X  0.68  =  8.78  per  cent  by  weight  of  the  distillate  is  methyl  and 

(14)  12.91  X  0.32  =  4.13  per  cent  by  weight  of  the  distillate  is  ethyl  alcohol. 
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LXIII.  —  Specific  Gravity  Aqueous  Solutions 
Chemically  Pure  Glycerene 


+*  © 

Gerlach. 

Skalweit. 

<M  • 

Gerlach. 

Skalweit. 

gfl 

58 

Sp.  Gr.  at 

Sp.  Gr.  at 

Sp.  Gr.  at 

Sp.  Gr.  at 

2* 

15°  C. 

20°C. 

Sp.  Gr.  at 

*£ 

15°  C 

20°C. 

Sp.  Gr.  at 

Water  at  i5° 
=  i. 

Water  at  2o° 
=  i. 

15°  C 

*5 

Water  at  i5° 

Water  at  io° 
=  i. 

15°. 

0 

1 .0000 

1 .0000 

1.0000 

36 

1.0912 

1 

1.0024 

37 

1.0939 

2 

1 .0048 

38 

1.0966 

3 

1.0072 

39 

1.0993 

4 

1.0096 

40 

1.1020 

1.1010 

1.1020 

5 

1.0120 

41 

1.1047 

6 

1.0144 

42 

1.1074 

7 

1.0168 

43 

1.1101 

8 

1 .0192 

44 

1.1128 

9 

1 .0216 

45 

1.1155 

1.1145 

1.1155 

10 

1.0245 

1.0235 

1.0240 

46 

1.1182 

11 

1.0265 

47 

1.1209 

12 

1.0290 

48 

1.1236 

13 

1.0315 

49 

1.1263 

14 

1.0340 

50 

1.1294 

1.1280 

1.1290 

15 

1.0365 

51 

1.1318 

16 

1.0390 

52 

1.1346 

17 

1.0415 

53 

1.1374 

18 

1.0440 

54 

1.1402 

19 

1 .0465 

55 

1.1430 

1.1415 

1.1430 

20 

1 .0490 

1.0480 

1.0490 

56 

1.1458 

21 

1.0516 

57 

1.1486 

22 

1.0542 

58 

1.1514 

23 

1.0568 

59 

1.1542 

24 

1 .0594 

60 

1.1570 

1.1550 

1.1570 

25 

1.0620 

1.0610 

1 .0620 

61 

1.1599 

26 

1.0646 

62 

1.1628 

27 

1.0672 

63 

1.1657 

28 

1.0698 

64 

1.1686 

29 

1.0724 

65 

1.1711 

1.1685 

1.1715 

30 

1 .0750 

1.0740 

1.0750 

66 

1.1743 

31 

1.0777 

67 

-1.1771 

32 

1.0804 

68 

1.1799 

33 

1.0831 

69 

1.1827 

34 

1.0858 

70 

1.1850 

1.1820 

1.1855 

35 

1.0885 

1.0875 

1.0885 

71 

1.1878 

1.1847 

1.1882 
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if 

*3 

Gerlach. 

Skalweit. 

Is 

Gerlach. 

Skalweit. 

Sp.  Gr.  at 

15°  C 

Water  at  15° 

Sp.  Gr.  at 

20°C. 

Water  at  20° 

Sp.  Gr.  at 
15°. 

Sp.  Gr.  at 

15°  C. 

Water  at  15° 

Sp.  Gr.  at 

ao°C. 

Water  at  20° 

Sp.  Gr.  at 

15°. 

72 

1.1906 

1.1874 

1.1909 

87 

1.2319 

1.2279 

1.2314 

73 

1.1934 

1.1901 

1.1936 

88 

1.2346 

1.2306 

1.2341 

74 

1.1962 

1.1928 

1.1963 

89 

1.2373 

1.2333 

1.2368 

75 

1.1990 

1.1955 

1.1990 

90 

1.2400 

1.2360 

1.2395 

76 

1.2018 

1.1982 

1.2017 

91 

1.2425 

1.2386 

1.2421 

77 

1.2046 

1.2009 

1.2044 

92 

1.2451 

1.2412 

1.2447 

78 

1.2074 

1.2036 

1.2071 

93 

1.2476 

1.2438 

1.2473 

79 

1.2102 

1.2063 

1.2098 

94 

1.2501 

1.2464 

1.2499 

80 

1.2130 

1.2090 

1.2125 

95 

1.2526 

1.2490 

1.2525 

81 

1.2157 

1.2117 

1.2152 

96 

1.2552 

1.2516 

1.2550 

82 

1.2184 

1.2144 

1.2179 

97 

1.2577 

1.2542 

1.2575 

83 

1.2211 

1.2171 

1.2206 

98 

1.2602 

1.2568 

1.2600 

84 

1.2238 

1.2198 

1.2233 

99 

1.2628 

1.2594 

1.2625 

85 

1.2265 

1.2225 

1.2260 

100 

1.2653 

1.2620 

1.2650 

86 

1.2292 

1.2252 

1/2287 

LXIV.  —  Ammonium  Sulphate   Solution  at  19° 

SCHIPP 


Specific 

8t 

Specific 

Specific 

H 

Specific 

B 

Specific 

ii 

Gravity. 

&i 

Gravity. 

Gravity. 

*s 

Gravity. 

*s 

Gravity. 

*5 

1.0057 

i 

1.0632 

ii 

1.1207 

21 

1.1780 

31 

1.2343 

41 

1.0115 

2 

1.0690 

12 

1.1265 

22 

1.1836 

32 

1.2402 

42 

1.0172 

3 

1.0747 

13 

1.1323 

23 

1.1892 

33 

1.2462 

43 

1.0230 

•4 

1.0805 

14 

1.1381 

24 

1.1948 

34 

1.2522 

44 

1.0287 

5 

1 .0862 

15 

1.1439 

25 

1.2004 

35 

1.2583 

45 

1.0345 

6 

1.0920 

16 

1.1496 

26 

1 .2060 

36 

1.2644 

46 

1 .0403- 

7 

1.0977 

17 

1.1554 

27 

1 .2116 

37 

1.2705 

47 

1.0460 

8 

1.1035 

18 

1.1612 

28 

1 .2172 

38 

1.2766 

48 

1.0518 

9 

1.1092 

19 

1.1670 

29 

1 .2228 

39 

1.2828 

49 

1.0575 

10 

1.1149 

20 

1.1724 

30 

1.2284 

40 

1.2890 

50 
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LXV.  — .Ammonium   Chloride   Solution  at   15° 

Gerlach 


Specific 
Gravity. 

Is 

Specific 
Gravity. 

Id 

Specific 
Gravity. 

Specific 
Gravity. 

3- 

Specific 
Gravity. 

0^4 

1.00316 

1 

1 .02180 

7 

1.03947 

13 

1.05648 

19 

1 .07304 

25 

1 .00632 

2 

1.02481 

8 

1 .04325 

14 

1.05929 

20 

1 .07575 

26 

1.00948 

3 

1 .02781 

9 

1 .04524 

15 

1 .06204 

21 

1.07658 

26.297 

1.01264 

4 

1 .03081 

10 

1 .04805 

16 

1 .06479 

22 

1.01580 

5 

1 .03370 

11 

1 .05086 

17 

1 .06754 

23 

1.01880 

6 

1.03658 

12 

1 .05367 

18 

1 .07029 

24 

LXVL  —  Available  Chlorine  in  Bleaching  Powder 
Solution  at  15° 

Lunge  and  Bachoppbn 


Specific 

Grams 

Specific 

Grams 

Specific 

Grams 

Specific 
Gravity. 

Grams 

Gravity. 

CI  per  1. 

Gravity. 

CI  per  1. 

Gravity. 

CI  per  1. 

CI  perl. 

1 .0000 

traces 

1 .0300 

17.36 

1 .0650 

39.10 

1.1000 

61.50 

1.0025 

1.40 

1 .0350 

20.44 

1.0700 

42.31 

1.1050 

64.50 

1.0050 

2.71 

1.0400 

23.75 

1.0750 

45.70 

1.1060 

65.33 

1.0100 

5.58 

1.0450 

26.62 

1.0800 

49.96 

1.1100 

68.00 

1.0150 

8.48 

1 .0500 

29.60 

1.0850 

52.27 

1.1105 

68.40 

1.0200 

11.41 

1 .0550 

32.68 

1.0900 

55.18 

1.1150 

71.50 

1.0250 

14.47 

1.0600 

35.81 

1.0950 

58.40 

1.1155 

71.79 

LXVIL  —  Cupric  Chloride   Solution  at  17.5° 

Franz 


Specific 

Per  Cent 

Specific 

Per  Cent 

Specific 

Per  Cent 

Specific 

Per  Cent 

Gravity. 

CuCli. 

Gravity. 

CuCl,. 

Gravity. 

CuCl,. 

Gravity. 

CuCI.. 

1.0182 

2 

1.1178 

12 

1.2501 

22 

1.3950 

32 

1.0364 

4 

1.1436 

14 

1.2779 

24 

1.4287 

34 

1.0548 

6 

1.1696 

16 

1.3058 

26 

1.4615 

36 

1.0734 

8 

1.1958 

18 

1.3338 

28 

1.4949 

38 

1.0920 

10 

1.2223 

20 

1.3618 

30 

1.5284 

40 

Googh 
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LXVIII.  —  Cupkic  Sulphate  Solution  at  18° 


Specific 
Gravity. 

Per  Cent 

CuSO*. 

5HaO. 

Specific 
Gravity. 

Per  Cent 

CuSO*. 

5H.O. 

Specific 
Gravity. 

Per  Cent 
CuSOj. 
5HaO. 

Specific 
Gravity. 

PerCent 
C11SO4. 
5H,0. 

1.0063 
1.0126 
1.019,0 
1.0254 
1.0319 
1.0384 
1.0450 
1.0516 

1 
2 
3 

4 
5 
6 

7 
8 

1.0582 
1.0649 
1.0716 
1 .0785 
1.0854 
1.0923 
1.0993 
1.1063 

9 
10 
11 
12 
13 
14 
15 
16 

1.1135 
1.1208 
1.1281 
1.1354 
1.1427 
1.1501 
1.1585 

17 
18 
19 
20 
21 
22 
23 

1.1699 
1.1738 
1.1817 
1.1898 
1.1980 
1.2063 
1.2146 

24 
25 
26 
27 
28 
29 
30 

LIX.  —  Ferric   Chloride   Solution  at   17.5° 

Franz 


Specific 
Gravity. 

Specific 
Gravity. 

Specific 
Gravity. 

Specific 
Gravity. 

g^ 

04 

Specific 
Gravity. 

1.0146 

2 

1.1054 

14 

1.2155 

26 

1.4311 

38 

1.4867 

50 

1.0292 

4 

1.1215 

16 

1.2365 

28 

1.3622 

40 

1.5153 

52 

1.0439 

6 

1.1378 

18 

1.2568 

30 

1.3870 

42 

1.5439 

54 

1.0587 

8 

1.1542 

20 

1.2778 

32 

1.4118 

44 

1.5729 

56 

1.0734 

10 

1.1746 

22 

1.2988 

34 

1.4367 

46 

1.6023 

58 

1.0894 

12 

1.1950 

24 

1.3199 

36 

1.4617 

48 

1.6317 

60 
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LXX.  —  Ferrous  Sulphate  at  15° 

Gerlach 


Specific 
Gravity. 

Per  Cent 
FeS04. 

Per 
Cent 

FeS04. 

7H,0. 

Specific 
Gravity. 

Per  Cent 
FeS04. 

Per 
Cent 

FeS04. 

7H,0. 

Specific 
Gravity. 

Per  Cent 
FeS04. 

Per 
Cent 

FeS04. 

7H,0. 

1.005 

0.565 

1 

1.0267 

2.811 

5 

1.1430 

15.834 

25 

1.011 

1.130 

2 

1.0537 

5.784 

10 

1.1738 

19.622 

30 

1.016 

1.694 

3 

1 .0823 

8.934 

15 

1.2063 

23.672 

35 

1.021 

2.258 

4 

1.1124 

12.277 

20 

1.2391 

27.995 

40 

LXXI.  —  Ferric   Sulphate   at  18° 

Hager 
Giving  Percentage  op  Metallic  Iron 


Specific 
Gravity. 

1^ 

g  . 
ST 

Specific 
Gravity. 

S  . 

Specific 
Gravity. 

8^ 

IS 

S  . 

1.017 

2 

0.56 

1.173 

17 

4.76 

1.351 

31 

8.68 

1.027 

3 

0.84 

1.184 

18 

5.04 

1.365 

32 

8.96 

1.036 

4 

1.12 

1.196 

19 

5.35 

1.380 

33 

9.24 

1.046 

5 

1.40 

1.208 

20 

5.60 

1.395 

34 

9.52 

1.057 

6 

1.68 

1.220 

21 

5.88 

1.411 

35 

9.80 

1.067 

7 

1.96 

1.232 

22 

6.16 

1.427 

36 

10.08 

1.077 

8 

2.24 

1.245 

23 

6.44 

1.442 

37 

10.36 

1.087 

9 

2.52 

1.258 

24 

6.72 

1.458 

38 

10.67 

1.097 

10 

2.80 

1.271 

25 

7.00 

1.474 

39 

10.92 

1.107 

11 

3.08 

1.284 

26 

7.28 

1.490 

40 

11.20 

1.118 

12 

3.36 

1.297 

27 

7.56 

1.506 

41 

11.48 

1.129 

13 

3.64 

1.310 

28 

7.84 

1.523 

42 

11.76 

1.140 

14 

3.92 

1.323 

29 

8.12 

1.540 

43 

12.04 

1.151 

15 

4.20 

1.337 

30 

8.40 

1.557 

44 

12.32 

1.162 

16 

4.48 
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LXXIL — Potassium  Chromate  Solution  at  19.5° 

SCHIFP 


Specific 

u 

Specific 

Specific 

Specific 

to 

Specific 

& 

Gravity. 

a 

Gravity. 

Gravity. 

tf 

Gravity. 

Gravity. 

1 .0080 

1 

1.0750 

9 

1.1474 

17 

1.2274 

25 

1.3151 

33 

1.0161 

2 

1,0837' 

10 

1.1570 

18 

1.2379 

26 

1.3268 

34 

1.0243 

3 

1 .0925 

11 

1.1667 

19 

1.2485 

27 

1.3386 

35 

1.0325 

4 

1.1014 

12 

1.1765 

20 

1.2592 

28 

1.3505 

36 

1.0408 

5 

1.1104 

13 

1.1864 

21 

1.2700 

29 

1.3625 

37 

1.0492 

6 

1.1195 

14 

1.1964 

22 

1.2808 

30 

1.3746 

38 

1.0576 

7 

1.1287 

15 

1.2066 

23 

1.2921 

31 

1.3868 

39 

1.0663 

8 

1.1380 

16 

1.2169 

24 

1.3035 

32 

1.3991 

40 

LXXIII.  —  Potassium  Dichromate  Solution  at  19.5° 

Krembrs  and  Gerlach 


Specific 
Gravity. 

Per 

Cent 

K»Cr,07. 

Specific 
Gravity. 

Per 

Cent 

KaCr,07. 

Specific 
Gravity. 

Per 

Cent 

KaCr,07. 

Specific 
Gravity. 

Per 

Cent 
K,Cr,07 

1.007 
1.015 
1.022 
1.030 

1 
2 
3 
4 

1.037 
1.043 
1.050 
1.056 

5 
6 

7 
8 

1.065 
1.073 
1.080 
1.087 

9 
10 
11 
12 

1:095 

1.102 
1.110 

13 
14 
15 

LXXIV.  —  Sodium    Chloride  Solution  at   15° 

Gerlach 


Specific 
Gravity. 

Per 
Cent 
NaCL 

Specific 
Gravity. 

Per 
Cent 
NaCl. 

Specific 
Gravity. 

Per 
Cent 
NaCl. 

Specific 
Gravity. 

Per 
Cent 
NaCl. 

1.00725 
1.01450 
1.02174 
1.02899 
1.03624 
1.04366 
1.05108 

1 
2 
3 

i 

6 

7 

1.05851 
1.06593 
1.07335 
1.08097 
1.08859 
1 .09622 
1.10384 

8 
9 
10 
11 
12 
13 
14 

1.11146 
1.11938 
1.12730 
1.13523 
1.14315 
1.15107 
1.15931 

15 
16 
17 
18 
19 
20 
21 

1.16755 
1.17580 
1.18404 
1.19228 
1.20098 
1.20433 

22 
23 
24 
25 
26 
26.395 
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LXXV.  —  Sodium  Dichromate  Solution 

By  Stanley 


Specific 

Per  Cent 

Specific 

Per  Cent 

Specific 

Per  Cent 

Gravity. 

Na*Cr,07. 

Gravity. 

NasCr,07. 

Gravity. 

NasCrtO,. 

1.007 

1 

1.141 

20 

1.280 

40 

1.035 

5 

1.171 

25 

1.313 

45 

1.071 

10 

1.208 

30 

1.343 

50 

1.105 

15 

1.245 

35 

LXXVI.  —  Sodium  Hyposulphite 

By  H.  B.  Bishop 


Be.°* 

Specific 
Gravity 

*L°F. 

Per  Cent 
Na,SjO, 
5HaO. 

Per  Cent 
NasSjO,. 

Weight  of 
i  Cubic  Foot 

in  Pounds 
Avoirdupois. 

Pounds 
i  Cubic  Foot. 

10 

1.0741 

13.75 

8.76 

66.99 

9.21 

11 

1.0821 

15.19 

9.68 

67.49 

10.25 

12 

1.0902 

16.63 

10.60 

68.00 

11.31 

13 

1.0985 

18.09 

11.53 

68.51 

12.39 

14 

1.1069 

19.56 

12.46 

69.04 

13.50 

15 

1.1154 

21.03 

13.40 

69.57 

14.63 

16 

1.1240 

22.51 

14.34 

70.10 

15.78 

17 

1.1328 

24.03 

15.31 

70.65 

16.98 

18 

1.1417 

25.56 

16.29 

71.21 

18.20 

19 

1.1508 

27.12 

17.28 

71.78 

19.47 

20 

1.1600 

28.69 

18.28 

72.35 

20.76 

21 

1.1694 

30.25- 

19.28 

72.94 

22.06 

22 

1.1789 

31.82 

20.28 

73.53 

23.40 

23 

1.1885 

33.39 

21.28 

74.13     . 

24.75 

24 

1.1983 

34.98 

22.29 

74.74 

26.14 

25 

1.2083 

36.59 

23.32 

75.36 

27.57 

26 

1.2185 

38.21 

24.35 

76.00 

29.04 

27 

1.2288 

39.84 

25.39 

76.64 

30.53 

28 

1.2393 

41.49 

26.44 

77.30 

32.07 

29 

1.2500 

43.15 

27.50 

77.96 

33.64 

30 

1.2609 

44.82 

28.56 

78.64 

35.25 

31 

1.2719 

46.49 

29.62 

79.33 

36.88 

32 

1.2832 

48.18 

30.70 

80.03 

38.56 

33 

1.2946 

49.87 

31.78 

80.74 

40.27 

34 

1.3063 

51.60 

32.88 

81.47 

42.04 
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B*.° 

Specific 
Gravity 

^-°F 
6o°F- 

Per  Cent 

NajS,p,. 

5H,0. 

Per  Cent 
Na&O,. 

Weight  of 
z  Cubic  Foot 

in  Pounds 
Avoirdupois. 

Pounds 

Sfite 

z  Cubic  Foot. 

35 

1.3182 

53.34 

33.99 

82.22 

43.86 

36 

1.3303 

55.10 

35.11 

82.97 

45.72 

37 

1.3426 

56.87 

36.24 

83.74 

47.62 

38 

1.3551 

58.66 

37.38 

84.52 

49.58 

39 

1.3679 

60.46 

38.53 

85.32 

51.58 

40 

1.3810 

62.27 

39.68 

86.13 

53.63 

41 

1.3942 

64.08 

40.83 

86.96 

55.72 

42 

1.4078 

65.92 

42.00 

87.80 

57.88 

43 

1.4216 

67.77 

43.18 

88.67 

60.09 

44 

1.4356 

69.65 

44.38 

89.54 

62.34 

45 

1.4500 

71.61 

45.63 

90.44 

64.76 

46 

1.4646 

73.59 

46.89 

91.35 

67.23 

47 

1.4796 

75.61 

48.18 

92.28 

69.77 

48 

1.4948 

77.64 

49.47 

93.23 

72.39 

49 

1.5104 

79.69 

50.78 

94.20 

75.07 

50 

1.5263 

81.76 

52.10 

95.20 

77.84 

51 

1.5426 

83.83 

53.42 

96.21 

80.65 

52 

1.5591 

85.90 

54.74 

97.24 

83.53 

53 

1.5761 

87.98 

56.06 

98.30 

86.48 

54 

1.5934 

90.04 

57.38 

99.38 

89.48 

55 

1.6111 

92.03 

58.64 

100.48 

92.48 

56 

1.6292 

93.93 

59.85 

101.61 

95.44 

57 

1.6477 

95.73 

61.00 

102.77 

98.38 

58 

1.6667 

97.43 

62.08 

103.95 

101.27 

59 

1.6860 

99.03 

63.10 

105.16 

104.14 

59.63 

1.6984 

100.00 

63.72 

105.93 

105.93 

Specific  gravity  determinations  were  made  at  60°  F.,  compared  with  water 
at  60°  F. 

From  the  specific  gravities,  the  corresponding  degrees  Baume"  were  calcu- 
lated by  the  following  formula: 

145 

Be\  145- • 

sp.gr. 

*  Baume"  hydrometers  for  use  with  this  table  must  be  graduated  by  the 
above  formula,  which  formula  should  always  be  printed  on  the  scale. 

Allowance  for  Temperature 

At  15°  Be\  0.026°  Be\  or  0.00022  sp.  gr.  =  1°  F. 
20°  Be\  0.027°  Be\  or  0.00025  sp.  gr.  -  1°  F. 
30°  Be\  0.026°  Be\  or  0.00029  sp.  gr.  -  1°  F. 
40°  Be\  0.024°  Be\  or  0.00032  sp.  gr.  =  1°  F. 
50°  Be\  0.020°  Be\  or  0.00033  sp.  gr.  =  1°  F. 
59°  Be\  0.017°  Be\  or  0.00032  sp.  gr.  =  1°  F, 

Digitized  by 


Google 


450 


CHEMICAL  ANNUAL 


LXXVII.  —  Sodium  Sulphite 

By  H.  B.  Bishop 


Be.° 

Specific 
Gravity 

*°-°F 
6o°F" 

Per  Cent 
Na2S03. 

Be.° 

Specific 
Gravity 

<°-°F. 

Per  Cent 
Na2SO,. 

15.00 

1.1154 

11.67 

19.25 

1.1531 

15.20 

15.25 

1.1176 

11.87 

19.50 

1.1554 

15.42 

15.50 

1.1197 

12.06 

19.75 

1.1577 

15.64 

15.75 

1.1219 

12.26 

20.00 

1.1600 

15.86 

16.00 

1.1240 

12.45 

20.25 

1.1624 

16.09 

16.25 

1.1262 

12.65 

20.50 

1.1647 

16.31 

16.50 

1.1284 

12.85 

20.75 

1.1671 

16.54 

16.75 

1.1306 

13.06 

21.00 

1.1694 

16.77 

17.00 

1.1328 

13.27 

21.25 

1.1718 

17.00 

17.25 

1.1350 

13.48 

21.50 

1.1741 

17.22 

17.50 

1.1373 

13.69 

21.75 

1.1765 

17.44 

17.75 

1.1395 

13.90 

22.00 

1.1789 

17.66 

18.00 

1.1417 

14.11 

22.25 

1.1813 

17.88 

18.25 

1.1440 

14.33 

22.50 

1.1837 

18.10 

18.50 

1.1462 

14.54 

22.75 

1.1861 

18.33 

18.75 

1.1485 

14.76 

23.00 

1.1885 

18.56 

19.00 

1.1508 

14.98 

23.25 

1.1910 

18.80 

Solution 

at  212°  F. 

'  Be.° 

Specific 
Gravity 

Per  Cent 
Na,SO,. 

Be.° 

Specific 
Gravity 

H^°f. 

Per  Cent 
Na,SO,. 

21.75 
22.00 

1.1765 
1.1789 

21.90 
22.18 

22.25 
22.50 

1.1813 
1.1837 

22.47 
22.75 

1.1138. 
1.1323. 
1.1494. 


Allowance  for  Temperature 
15-23°  B6.°-40°  F.  =  1°  B6.° 

Fixed  Points  at  60°  F. 

Per  Cent.  Per  Cent. 

11.52    1.1702 16.85 

13.22    1.1864 18.36 

14.85    1.1913 18.82 


At  212°  F. 


1.1768. 
1.1841. 


Per  Cent. 
21.93 
22.80 
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LXXVIII.  —  Sodium  Bisulphite 

By  H.  B.  Bishop 


BeV>* 

Specific 

Per  Cent 

Be.° 

Specific 

Per  Cent 

Gravity. 

NaHSO,. 

Gravity. 

NaHSO,. 

0.00 

1.0000 

0.00 

8.75 

1.0642 

9.03 

0.25 

1.0016 

0.25 

9.00 

1.0662 

9.30 

0.50 

1.0034 

0.51 

9.25 

1.0681 

9.56 

0.75 

1.0051 

0.76 

9.50 

1.0701 

9.83 

1.00 

1.0069 

1.02 

9.75 

1.0721 

10.09 

1.25 

1.0086 

1.27 

10.00 

1.0741 

10.36 

1.50 

1.0104 

1.53 

10.25 

1.0761 

10.62 

1.75 

1.0122 

1.78 

10.50 

1.0781 

10.89 

2.00 

1.0140 

2.04 

10:75 

1.0801 

11.15 

2.25 

1.0157 

2.29 

11.00 

1.0821 

11.42 

2.50 

1.0175 

2.55 

11.25 

1.0841 

11.68 

2.75 

1.0193 

2.80 

11.50 

1.0861 

11.95 

3.00 

1.0211 

3.06 

11.75 

1.0881 

12.21 

3.25 

1.0229 

3.31 

12.00 

1.0902 

12.48 

3.50 

1.0247 

3.57 

12.25 

1.0922 

12.75 

3.75 

1.0265 

3.82 

12.50 

1.0943 

13.02 

4.00 

1.0284 

4.08 

12.75 

1.0964 

13.29 

4.25 

1.0302 

4.33 

13.00 

1.0985 

13.56 

4.50 

1.0320 

4.59 

13.25 

1.1006 

13.83 

4.75 

1.0338 

4.85 

13.50 

1.1027 

14.10 

5.00 

1.0357 

5.11 

13.75 

1.1048 

14.38 

5.25 

1.0375 

5.37 

14.00 

1.1069 

14.65 

5.50 

1.0394 

5.63 

14.25 

1.1090 

14.93 

5.75 

1.0413 

5.89 

14.50 

1.1111 

15.20 

6.00 

1.0432 

6.15 

14.75 

1.1132 

15.48 

6.25 

1.0450 

6.41 

15.00 

1.1154 

15.75 

6.50 

1.0469 

6.67 

15.25 

1.1175 

16.03 

6.75 

1.0488 

6.93 

15.50 

1.1197 

16.30 

7.00 

1.0507 

7.19 

15.75 

1.1218 

16.58 

7.25 

1.0526 

7.45 

-   16.00 

1.1240 

16.85 

7.50 

1.0545 

7.71 

16.25 

1.1262 

17.13 

7.75 

1.0564 

7.97 

16.50 

1.1284 

17.40 

8.00 

1.0584 

8.24 

16.75 

1.1306 

17.68 

8.25 

1.0603 

8.50 

17.00 

1.1328 

17.96 

8.50 

1.0623 

8.77 

17.25 

1.1350 

18.24  n 
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Be.° 

Specific 

PerCent 

Be.° 

Specific 

PerCeat 

Grarity. 

HaHSO* 

GrmTity. 

HaHSO>. 

17.50 

1.1372 

18.52 

27.50 

1.2340 

29.85 

17.75 

1.1394 

18.80 

27.75 

1.2366 

30.14 

18.00 

1.1417 

19.06 

28.00 

1.2393 

30.43 

18.25 

1.1439 

19.36 

28.25 

1.2419 

-  30.72 

18.50 

1.1462 

19.64 

28.50 

1.2446 

31.00 

18.75 

1.1485 

19.92 

28.75 

1.2473 

31.29 

19.00 

1.1508 

20.20 

29.00 

1.2500 

31.57 

19.25 

1.1531 

20.48 

29.25 

1.2527 

31.86 

19.50 

1.1554 

20.76 

29.50 

1.2554 

32.14 

19.75 

1.1577 

21.04 

29.75 

1.2581 

32.43 

20.00 

1.1600 

21.32 

30.00 

1.2609 

32.71 

20.25 

1.1623 

21.60 

30.25 

1.2636 

33.00 

20.50 

1.1647 

21.88 

30.50 

1.2664 

33.28 

20.75 

1.1670 

22.16 

30.75 

1.2691 

33.57 

21.00 

1.1694 

22.44 

31.00 

1.2719 

33.86 

21.25 

1.1717 

22.72 

31.25 

1.2747 

34.14 

21.50 

1.1741 

23.00 

31.50 

1.2775 

34.43 

21.75 

1.1765 

23.28 

31.75 

1.2803 

34.71 

22.00 

1.1789 

23.57 

32.00 

1.2832 

35.01 

22.25 

1.1813 

23.85 

32.25 

1.2860 

35.31 

22.50 

1.1837 

24.14 

32.50 

1.2889 

35.62 

22.75 

1.1861 

24.42 

32.75 

1.2917 

35.94 

23.00 

1.1885 

24.71 

33.00 

1.2946 

36.25 

23.25 

1.1909 

24.99 

33.25 

1.2975 

36.57 

23.50 

1.1934 

25.28 

33.50 

1.3004 

36.88 

23.75 

1.1958 

25.56 

33.75 

1.3033 

37.20 

24.00 

1.1983 

25.85 

34.00 

1.3063 

37.51 

24.25 

1.2008 

26.13 

34.25 

1.3092 

37.83 

24.50 

1.2033 

26.42 

34.50 

1.3122 

38.14 

24.75 

1.2058 

26.70 

34.75 

1.3152 

38.46 

25.00 

1.2083 

26.99 

35.00 

1.3182 

38.78 

25.25 

1.2108 

27.27 

35.25 

1.3212 

39.10 

25.50 

1.2134 

27.56 

35.50 

1.3242 

39.42 

25.75 

1.2159 

27.84 

35.75 

1.3272 

39.74 

26.00 

1.2185 

28.13 

36.00 

1.3303 

40.06 

26.25 

1.2210 

28.41 

36.25 

1.3333 

40.38 

26.50 

1.2236 

28.70 

36.50 

1.3364 

40.69 

26.75 

1.2262 

28.98 

36.75 

1.3395 

41.00 

27.00 

1.2288 

29.27 

37.00 

1.3426 

41.30 

27.25 

1.2314 

29.56 

37.25 

1.3457 

41.61 
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B6.° 

Specific 
Gravity. 

PerCent 
NaHSOj. 

B6.° 

Specific 
Gravity. 

Per  Cent 
NaHSO,. 

37.60 
37.75 
38.00 
38.25 

1.3488 
1.3519 
1.3551 
1.3583 

41.91 
42.22 
42.52 
42.82 

38.60 
38.75 
39.00 
39.25 

1.3615 
1.3647 
1.3680 
1.3712 

43.12 
43.42 
43.72 
44.02 

Specific  gravity  determinations  were  made  at  60°  F.,  compared  with  water 
at  60°  F. 

From  the  specific  gravities,  the  corresponding  degrees  Baume'  were  calcu- 
lated by  the  following  formula: 

Baum6  =  145 • 

sp.gr. 

*  Baume"  hydrometers  for  use  with  this  table  must  be  graduated  by  the 
above  formula,  which  formula  should  always  be  printed  on  the  scale. 
Atomic  weights  from  F.  W.  Clarke's  table  of  1901.    O  -  16. 

Allowance  for  Temperature 

At  5°  Be\  54°  F.  =  1°  Be\  At  27°  Be\  37°  F.  -  1°  Be\ 

12°  Be\  43°  F.  =  1°  Be\  32°  Be\  38°  F.  -  1°  Be\ 

16°  Be\  41°  F.  -  1°  Be\  36°  Be\  39°  F.  -  1°  Be\ 

21°  Be\  39°  F.  -  1°  Be\  39°  Be\  40°  F.  -  1°  B6. 


LXXIX.  —  Stannic  Chloride  Solution  at  15° 

By  Gerlach 


Specific 
Gravity. 

Per 
Cent 
SnCl«. 
5HaO. 

Specific 
Gravity. 

Per 
Cent 
SnCl«. 
SHfO. 

Specific 
Gravity. 

Per 
Cent 
SnCl4. 
5H.O. 

Specific 
Gravity. 

Per 
Cent 
SnCl4. 
5H.O. 

Specific 
Gravity. 

Per 
Cent 
SnCl4. 
SH.O. 

1.012 

2 

1.137 

22 

1.293 

42 

1.491 

62 

1.759 

82 

1.024 

4 

1.151 

24 

1.310 

44 

1.514 

64 

1.791 

84 

1.036 

6 

1.165 

26 

1.329 

46 

1.538 

66 

1.824 

86 

1.048 

8 

1.180 

28 

1.347 

48 

1.563 

68 

1.859 

88 

1.059 

10 

1.195 

30 

1.366 

50 

1.587 

70 

1.893 

90 

1.072 

12 

1.210 

32 

1.386 

52 

1.614 

72 

1.932 

92 

1.084 

14 

1.2268 

34 

1.406 

54 

1.641 

74 

1.969 

94 

1.097 

16 

1.242 

36 

1.426 

56 

1.669 

76 

1.988 

96 

1.110 

18 

1.259 

38 

1.447 

58 

1.698 

78 

1.1236 

20 

1.2755 

40 

1.468 

60 

1.727 

80 
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LXXX. —  Stannous  Chloride  Solution  at  15° 

By  Geblach 


8pedflc 
Gravity. 

Per 
Cent 
8nCL. 

*h53. 

Specific 
Gravity. 

Per 
Cent 
SnCU. 
*H,0. 

Specific 
Gravity. 

Per 
Cent 
SnCU. 

*hJ3. 

Specific 
Gravity. 

Per 

Cent 
SnCl,. 

Specific 
Gravity. 

Per 
Cent 
SnCL. 
aH«0. 

1.013 

2 

1.128 

18 

1.268 

34 

1.445 

50 

1.677 

66 

1.026 

4 

1.144 

20 

1.288 

36 

1.471 

52 

1.711 

68 

1.040 

6 

1.161 

22 

1.309 

38 

1.497 

54 

1.745 

70 

1.064 

8 

1.177 

24 

1.330 

40 

1.525 

56 

1.783 

72 

1.068 

10 

1.194 

26 

1.352 

42 

1.554 

58 

1.821 

'   74 

1.083 

12 

1.212 

28 

1.374 

44 

1.582 

60 

1.840 

75 

1.097 

14 

1.230 

30 

1.395 

46 

1.613 

62 

1.113 

16 

1.249 

32 

1.421 

48 

1.644 

64 

LXXXI.  —  Zinc  Chloride 
By  H.  B.  Bishop 


Specific 

Specific 

Specific 

B«.° 

Gravity 
600  F 

Per  Cent 
ZnCl* 

B*.° 

Gravity 
6o°F- 

Per  Cent 
ZnCl,. 

B6.° 

Gravity 
6o°F* 

Per  Cent 
ZnCl,. 

5.0 

1.0357 

3.75 

14.0 

1.1069 

11.49 

23.0 

1.1885 

20.00 

5.5 

1.0394 

4.19 

14.5 

1.1111 

11.97 

23.5 

1.1934 

20.48 

6.0 

1.0432 

4.63 

15.0 

1.1154 

12.45 

24.0 

1.1983 

20.96 

♦6.18 

1.0445 

4.79 

15.5 

1.1197 

12.89 

24.5 

1.2033 

21.45 

6.5 

1.0469 

5.00 

16.0 

1.1240 

13.32 

25.0 

1.2083 

21.94 

7.0 

1.0507 

5.41 

16.5 

1.1284 

13.77 

25.5 

1.2134 

22.44 

7.5 

1.0545 

5.85 

♦16.66 

1.1298 

13.90 

26.0 

1.2185 

22.94 

8.0 

1.0584 

6.31 

17.0 

1.1328 

14.23 

26.5 

1.2S36 

23.39 

8.5 

1.0623 

6.71 

17.5 

1.1373 

14.64 

26.6 

1.2247 

23.49 

9.0 

1.0662 

7.12 

18.0 

1.1417 

15.16 

27.0 

1.2288 

23.84 

9.5 

1.0701 

7.52 

18.5 

1.1468 

15.63 

27.5 

1.2340 

24.49 

10.0 

1.0741 

7.94 

19.0 

1.1508 

16.11 

28.0 

1.2393 

25.14 

10.5 

1.0781 

8.35 

19.5 

1.1554 

16.59 

28.5 

1.2446 

25.75 

*10.54 

1.0784 

8.39 

20.0 

1.1600 

17.07 

29.0 

1.2500 

26.36 

11.0 

1.0821 

8.78 

20.5 

.1.1647 

17.56 

29.5 

1.2554 

26.98 

11.5 

1.0861 

9.24 

21.0 

1.1694 

18.05 

30.0 

1.2609 

27.60 

12.0 

1.0902 

9.70 

21.5 

1.1741 

18.49 

30.5 

1.2664 

28.33 

12.5 

1.0943 

10.17 

♦21.91 

1.1780 

18.86- 

31.0 

1.2719 

28.85 

13.0 

1.0985 

10.64 

22.0 

1.1789 

18.97 

♦31.38 

1.2762 

29.34 

13.5 

1.1027 

11.07 

22.5 

1.1837 

19.35 

31.5 

1.2775 

29.42 

*  Specific  gravity  determinations  and  analysis  made  on  these  samples. 
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Be.° 

Specific 
Gravity 

6o°F# 

Per  Cent 
ZnQfl. 

Be.° 

Specific 
Gravity 

^!f 

Per  Cent 
ZnQfl. 

Be.° 

Specific 
Gravity 

*-* 

6o°F- 

Per  Cent 
ZnCfc. 

32 

1.2832 

29.83 

48.5 

1.5026 

45.77 

65 

1.8125 

63.80 

32.5 

1.2889 

30.21 

49 

1.5104 

46.34 

65.5 

1.8239 

64.30 

33 

1.2946 

30.59 

*49.11 

1.5122 

46.45 

66 

1.8354 

64.86 

33.5 

1.3004 

31.01 

49.5 

1.5183 

46.77 

66.5 

1.8471 

65.39 

34 

1.3063 

31.44^ 

50 

1.5263 

47.44 

67 

1.8590 

65.93 

34.5 

1.3122 

31.84 

50.5 

1.5344 

47.94 

67.5 

1.8710 

66.47 

35 

1.3182 

32.23 

51 

1.5426 

48.46 

68 

1.8831 

67.01 

35.5 

1.3242 

32.63 

51.5 

1.5508 

48.94 

68.5 

1.8954 

67.55 

♦35.95 

1.3297 

33.00 

52 

1.5591 

49.43 

♦68.86 

1.9044 

67.88 

36 

1.3303 

33.07 

52.5 

1.5676 

49.93 

69 

1.9079 

68.09 

36.5 

1.3364 

33.57 

53 

1.5761 

50.43 

♦69.30 

1.9155 

68.56 

37 

1.3426 

34.09 

53.5 

1.5847 

50.93 

69.5 

1.9205 

68.62 

37.5 

1.3488 

34.56 

*53.57 

1.5857 

50.99 

70 

1.9333 

69.15 

♦37.81 

1.3527 

34.86 

54 

1.5934 

51.52 

70.5 

1.9463 

69.67 

38 

1.3551 

35.04 

54.5 

1.6022 

52.07 

71 

1.9595 

70.20 

38.5 

1.3615 

35.52 

55 

1.6111 

52.63 

71.5 

1.9728 

70.71 

39 

1.3679 

35.99 

55.5 

1.6201 

53.19 

72 

1.9863 

71.23 

39.5 

1.3744 

36.48 

56.05 

1.6292 

53.75 

72.5 

2.0000 

71.74 

40 

1.3810 

36.97 

56.5 

1.6384 

54.30 

73 

2.0139 

72.26 

40.5 

1.3876 

37.47 

57 

1.6477 

54.84 

73.5 

2.0280 

72.78 

41 

1.3942 

37.95 

57.5 

1.6571 

55.44 

74 

2.0423 

73.31 

41.5 

1.4010 

38.43 

58 

1.6667 

56.03 

74.5 

2.0567 

73.83 

42 

1.4078 

38.89 

58.5 

1.6763 

56.57 

75 

2.0714 

74.35 

42.5 

1.4146 

39.41 

♦58.74 

1.6810 

56.87 

♦75.23 

2.0782 

74.59 

43 

1.4216. 

39.92 

59 

1.6860 

57.14 

75.5 

2.0863 

75.10 

43.5 

'  1.4286 

40.38 

59.5 

1.6959 

57.69 

76 

2.1014 

75.85 

44 

1.4356 

40.82 

60 

1.7059 

58.25 

76.5 

2.1168 

76.63 

44.5 

1.4428 

41.30 

60.5 

1.7160 

58.82 

77 

2.1323 

77.43 

♦44.76 

1.4465 

41.58 

61 

1.7262 

59.39 

77.5 

2.1481 

78.19 

45 

1.4500 

41.87 

61.5 

1.7365 

59.94 

78 

2.1642 

78.97 

45.5 

1.4573 

42.42 

62 

1.7470 

60.50 

♦78.08 

2.1668 

79.09 

46 

1.4646 

42.95 

62.5 

1.7576 

61.07 

♦78.14 

2.1687 

79.19 

46.5 

1.4721 

43.55 

63 

1.7683 

61.63 

78.5 

2.1805 

79.79 

47 

1.4796 

44.13 

63.5 

1.7791 

62.17 

79 

2.1970 

80.60 

47.5 

1.4872 

44.67 

64 

1.7901 

62.71 

79.5 

2.2137 

81.35 

48 

1.4948 

45.18 

64.5 

1.8012 

63.25 

80 

2.2307 

82.12 

♦  Specific  gravity  determinations  and  analysis  made  on  these  samples. 

Allowance  for  Temperature 

At  55°  Be\  38°  F.  =  1°  Be\      At  70°  Be\  62°  F.  =  1°. 
60°  Be\  38°  F.  =  1°  Be\  75°  Be\  68°  F.  =  1°. 

65°  Be\  38°  F.  =  1°  Be\  80°  Be\  47°  F.  =»  1°. 
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Allowance  for  Temperature 


At  5°  B4.  50°  F.  =  1°  Be\ 
10°  Be\  47°  F.  =  1°  Be\ 
15°  Be\  38°  F.  -  1°  Be\ 
20°  Be\  31°  F.  -  1°  Be\ 
25°  Be\  30°  F.  -  1°  Be\ 


At  30°  Be\  30°  F.  =  1°  Be\ 
35°  Be\  32°  F.  =  1°  Be\ 
40°  Be\  31°  F.  =  1°  Be\ 
45°  Be\  30°  F.  -  1°  Be\ 
50°  Be\  34°  F.  -  1°  B6. 


The  specific  gravity  determinations  and  analysis  made  on  these  samples. 

Solution  proved  neutral  by  gravimetric  determinations  of  zinc  and  chlo- 
rine; solution  is  neutral  to  methyl-orange. 

Specific  gravity  determinations  made  by  bottle  method. 

Baum6  corresponding  to  specific  gravity  calculated  from  the  sulphuric  acid 
tables  of  the  Manufacturing  Chemists  Association  of  the  United  States. 

Above  66°  Be*,  the  calculation  was  made  according  to  the  formula: 

Be.  =  145--^-. 
sp.  gr. 

Methods  of  analysis:  —  Zinc  precipitated  with  sodium  carbonate  and 
weighed  as  ZnO.  Chlorine  precipitated  with  silver  nitrate  and  weighed  as 
AgCl.  Chlorine  determinations  made  on  each  sample  analyzed.  Zinc  de- 
terminations made  on  every  other  sample. 

All  work  done  in  duplicate  by  two  men  independently. 

Laurel  Hill  Laboratory,  Jan.  24,  1902. 


LXXXIL  — Zinc, 


Cadmium  and 
at  19.5° 

By  Kramer 


Lithium  Chloride 


Specific  Gravity. 

Per  Cent 
Salt. 

Specific  Gravity. 

Per  Cent 

ZnCl*. 

CdCl,. 

LiCl. 

ZnCl,. 

CdCl,. 

LiCl. 

Salt 

1.045 
1.091 
1.137 
1.186 
1.238 
1.291 

1.045 
1.089 
1.140 
1.195 
1.256 
1.321 

1.0580 
1.1172 
1.1819 

5 
10 
15 
20 
25 
30 

1.352 
1.420 
1.488 
1.566 
1.650 
1.740 

1.472 
1.656 
1.890 

1.2557 

35 
40 
45 
50 
55 
60 

LXXXIII.  —  Zinc  Sulphate  Solution  at  15° 


Specific 
Gravity. 

Per  Cent 
ZnS04.7H,0. 

Specific 
Gravity. 

Per  Cent 
ZnS04.7H,0. 

Specific 
Gravity. 

PerCent 
ZnSO«.7Hs0. 

1.029 
1.059 
1.091 
1.124 

5 

10 
15 
20 

1.167 
1.193 
1.231 
1.271 

25 
30 
35 
40 

1.310 
1.352 
1.399 
1.445 

45 
50 
55 
60 
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LXXXIV.  —  Density  of  Water  at  0°  to  36° 

Weight  in  Grams  op  One  Cubic  Cbntimbtbr  op  Water  Free  prom  Air 
at  Temperatures  of  0  to  36  Centigrade  by  the  Hydrogen  Ther- 
mometer—  According  to  Thiesen,  Scheel,  and  Diesselhorst 
Wiss.  Abh.  d.  Phys. — Techn.  Reichsanbt.  3,  68:  1900 


i 

• 
a 

Tenths  of  Degrees. 

0 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

0 

0.999868 

874 

881 

887 

893 

899 

905 

911 

916 

922 

1 

927 

932 

936 

941 

945 

950 

954 

957 

961 

965 

2 

968 

971 

974 

977 

980 

982 

985 

987 

989 

991 

3 

992 

994 

995 

996 

997 

998 

999 

999 

*000 

*000 

4 

1.000000 

000 

000 

*999 

*999 

*998 

*997 

*996 

*995 

*993 

5 

0.999992 

990 

988 

986 

984 

982 

979 

977 

974 

971 

6 

986 

965 

962 

958 

954 

951 

947 

943 

938 

934 

7 

929 

925 

920 

915 

910 

904 

899 

893 

888 

882 

8 

876 

870 

864 

857 

851 

844 

837 

830 

823 

816 

9 

808 

801 

793 

785 

778 

769 

761 

753 

744 

736 

10 

727 

718 

709 

700 

691 

681 

672 

662 

652 

642 

11 

632 

622 

612 

601 

591 

580 

569 

558 

547 

536 

12 

525 

513 

502 

490 

478 

466 

454 

442 

429 

417 

13 

404 

391 

379 

366 

353 

339 

326 

312 

299 

285 

14 

271 

257 

243 

229 

215 

200 

186 

171 

156 

141 

16 

126 

111 

096 

081 

065 

050 

034 

018 

002 

*986 

16 

0.998970 

953 

937 

920 

904 

887 

870 

853 

836 

819 

17 

801 

784 

766 

749 

731 

713 

695 

677 

659 

640 

18 

622 

603 

585 

566 

547 

528 

509 

490 

471 

451 

19 

432 

412 

392 

372 

352 

332 

312 

292 

271 

251 

20  - 

__  OOT| 

210 

189 

168 

147 

126 

105 

083 

062 

040 

&&*} 

21 

019 

*997 

*975 

*953 

*931 

*909 

♦887 

*864 

*842. 

*819 

22 

0.997797 

774 

751 

728 

705 

682 

659 

635 

612 

588 

23 

565 

541 

517 

493 

469 

445 

421 

396 

372 

347 

24 

323 

298 

273 

248 

223 

198 

173 

147 

122 

096 

25 

071 

045 

019 

*994 

*968 

*941 

♦915 

*889 

*863 

♦836 

26. 

0.996810 

783 

756 

730 

703 

676 

648 

621 

594 

567 

27 

539 

512 

484 

456 

428 

400 

372 

344 

316 

288 

28 

259 

231 

202 

174 

145 

116 

087 

058 

029 

000 

29 

0.995971 

941 

912 

882 

853 

823 

793 

763 

733 

703 

30 

673 

643 

613 

582 

552 

521 

491 

460 

429 

398 

31 

367 

336 

305 

273 

242 

211 

179 

148 

116 

084 

32 

052 

020 

♦988 

♦956 

*924 

*892 

*859 

*827 

*794 

*762 

33 

0.994729 

696 

663 

630 

597 

564' 

531 

498 

464 

431 

34 

398 

364 

330 

296 

263 

229 

195 

161 

126 

092 

35 

058 

023 

*989 

*954 

*920 

*885 

*850 

*815 

*780 

*745 

m 
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LXXXV.  —  Density  of  Water  at  30°  to  102° 

Weight   in  Grams  of  One  Cubic  Centimeter  of  Water  Free  from 

Air  at  Temperatures  of  30°  to  102°  Centigrade  by  the 

Hydrogen  Thermometer  —  According  to  M.  Thiesen 

Wiss.  Abh.  d.  Phys.  —  Techn.  Reichsanst.  4,  1 :  1904 


De- 
grees. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

30 

0.99567 

537 

505 

473 

440 

406 

371 

336 

299 

262 

40 

224 

186 

147 

107 

066 

025 

*982 

*940 

*896 

*852 

50 

0.98807 

762 

715 

669 

621 

573 

525 

475 

425 

375 

60 

324 

272 

220 

167 

113 

059 

005 

♦950 

*894 

*838 

70 

0.97781 

723 

666 

607 

548 

489 

429 

368 

307 

245 

80 

183 

121 

057 

*994 

*930 

*865 

*800 

*734 

*668 

*601 

90 

0.96534 

467 

399 

330 

261 

192 

122 

051 

*981 

*909 

100 

0.95838 

765 

693 

LXXX VI.  —  Density  of  Water  at  100°  to  320° 

Weight  in  Grams  of  One  Cubic   Centimeter    of  Water  at  Temper- 
atures of  100°  to  320°  Centigrade 

According  to  W.  Ramsay,  S.  Young,  J.  J.  Waterston,  and  G.  A.  Hirn 


°c. 

Density. 

°C. 

Density. 

°C. 

Density. 

°C. 

Density. 

100 

0.9585 

160 

0.9075 

220 

0.837 

280 

0.75 

110 

0.9510 

170 

0.8973 

230 

0.823 

290 

0.72 

120 

0.9434 

180 

0.8866 

240 

0.809 

300 

0.70 

130 

0.9352 

190 

0.8750 

250 

0.794 

310 

0.68 

140 

0.9264 

200 

0.8628 

260 

0.779 

320 

0.66 

150 

0.9173 

210 

0.850 

270 

0.765 

To  reduce  the  densities'  of  water  free  from  air  to  the  density  of  water  con- 
taining air  add  .000003  for  temperatures  of  0  to  14,  .000002  for  temperatures 
of  15  to  19.     For  higher  temperatures  the  correction  is  negligible. 
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LXXXVII.  —  Volume  in  Cubic  Centimeters  of  One 
Gram  of  Water  at  0°  to  36°  Centigrade 

By  the  Hydrogen  Thermometer  —  According  to  Thiesen, 

scheel,  and  dlesselhorst 

Wiss.  Abh.  d.  Phys.  —  Techn.  Reichsanst.  3,  69:  1900 


s 

Tenths  of  Degrees 

s 

S 

0 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

0 

1.000132 

126 

119 

113 

107 

101 

095 

089 

084 

079 

1 

073 

069 

064 

059 

055 

051 

047 

043 

039 

035 

2 

032 

029 

026 

023 

020 

018 

016 

013 

Oil 

009 

3 

008 

006 

005 

004 

003 

002 

001 

001 

000 

000 

4 

000 

000 

000 

001 

001 

002 

003 

004 

005 

007 

5 

008 

010 

012 

014 

016 

018 

021 

023 

026 

029 

6 

032 

035 

039 

042 

046' 

050 

054 

058 

062 

066 

7 

071 

075 

080 

085 

090 

096 

101 

107 

112 

118 

8 

124 

130 

137 

143 

149 

156* 

163 

170 

177 

184 

9 

192 

199 

207 

215 

223 

231 

239 

247 

256 

264 

10 

273 

282 

291 

300 

390 

319 

328 

338 

348 

358 

11 

368 

378 

388 

399 

409 

420 

431 

442 

453 

464 

12 

476 

487 

499 

511 

522 

534 

547 

559 

571 

584 

13 

596 

609 

622 

635 

648 

661 

675 

688 

702 

715 

14 

729 

743 

757 

772 

786 

800 

815 

830 

844 

859 

15 

874 

890 

905 

920 

936 

951 

967 

983 

999 

*015 

16 

1 .001031 

048 

064 

081 

098 

114 

131 

148 

165 

183 

17 

200 

218 

235 

253 

271 

289 

307 

325 

343 

361 

18 

380 

399 

417 

436 

455 

474 

493 

513 

532 

551 

19 

571 

591 

610 

630 

650 

671 

691 

711 

732 

752 

20 

773 

794 

815 

836 

857 

878 

899 

921 

942 

964 

21 

985 

♦007 

*029 

*051 

♦073 

*096 

*118 

*140 

♦163 

*186 

22 

1 .002208 

231 

254 

277 

300 

324 

347 

370 

394 

418 

23 

441 

465 

489 

513 

538 

562 

586 

611 

635 

660 

24 

685 

710 

735 

760 

785 

810 

835 

861 

886 

912 

25 

938 

964 

990 

*016 

*042 

*068 

*094 

*121 

*147 

*174 

26 

1.003201 

227 

254 

281 

308 

336 

363 

390 

418 

445 

27 

473 

501 

529 

556 

585 

613 

641 

669 

698 

726 

28 

755 

783 

812 

841 

870 

899 

928 

957 

987 

♦016 

29 

1.004046 

075 

105 

135 

165 

194 

225 

255 

285 

315 

30 

346 

376 

407 

437 

468 

499 

530 

561 

592 

623 

31 

655 

686 

717 

749 

781 

812 

844 

876 

908 

940 

32 

972 

♦005 

♦037 

*070 

*102 

*135 

*167 

*200 

♦233 

*266 

33 

1.005299 

332 

365 

399 

432 

465 

499 

533 

566 

600 

34 

634 

668 

702 

736 

771 

805 

839 

874 

908 

943 

35 

978 

*013 

*047 

*082 

*118 

*153 

*188 

*223 

*259 

*294 
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LXXXVIII.  —  Volume  in  Cubic  Centimeters  of  One 
Gram  of  Water  at  30°  to  102°  Centigrade 

By  the  Hydrogen  Thermometer — According  to  M.  Thiesen 
Wiss.  Abh.  d.  Phys. — Techn.  Reichsanst.  4,  1:  1904 


De- 
grees. 

0 

1 

r- 

2 

3 

4 

5 

6 

7 

8 

9 

30 

1.00435 

466 

497 

530 

563 

598 

633 

669 

706 

743 

40 

782 

821 

861 

901 

943 

985 

♦028 

*072 

*116 

♦162 

50 

1.01207 

254 

301 

349 

398 

448 

498 

548 

600 

652 

60 

705 

758 

813 

867 

923 

979 

*036 

*093 

*151 

♦210 

70 

1.02270 

330 

390 

452 

514 

576 

639 

703 

768 

833 

80 

899 

965 

*032 

*099 

*168 

*237 

*306 

*376 

♦447 

♦518 

90 

1.03590 

663 

736 

810 

884 

959 

♦035 

*111 

*188 

♦265 

100 

1 .04343 

422 

501 

To  reduce  the  volumes  of  water  free  from  air  to  the  volume  of  water  con- 
taining air  add  .000003  for  temperatures  of  0  to  14,  .000002  for  temperatures 
of  15  to  19.     For  higher  temperatures  the  correction  is  negligible. 


LXXXIX.  —  Volume  in  Cubic  Centimeters  of  One 
Gram  of  Water  at  100°  to  320°  Centigrade 

According  to  W.  Ramsay,  S.  Young,  J.  J.  Waterston,  and  G.  A.  Hirn 


°c. 

Cubic  Cent. 

°C. 

Cubic  Cent. 

°C. 

Cubic  Cent. 

°C. 

Cubic  Cent. 

100 

1.0433 

160 

1.1019 

220 

1.195 

280 

1.34 

110 

1 .0515 

170 

1.1145 

230 

1.215 

290 

1.38 

120 

1.0601 

180 

1.1279 

240 

1.236 

300 

1.42 

130 

1.0693 

190 

1.1429 

250 

1.259 

310 

1.46 

140 

1 .0794 

200 

1.1590 

260 

1.283 

320 

1.51 

150 

1.0902 

210 

1.177 

270 

1.308 
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XC.  —  Tension  of  Water  Vapor  Over  Ice  in 
Millimeters  of  Mercury 

According  to  Juhlin  and  Marvjn 


°c. 

mm. 

°C. 

mm. 

°C. 

mm. 

°C. 

mm. 

-50 

0.034 

-37 

0.141 

-24 

0.534 

-11 

1.806 

-49' 

0.038 

-36 

0.156 

-23 

0.589 

-10 

1.974 

-48 

0.043 

-35 

0.173 

-22 

0.648 

-  9 

2.154 

-47 

0.048 

-34 

0.193 

-21 

0.714 

-  8 

2.347 

-46 

0.054 

-33 

0.215 

-20 

0.787 

-  7 

2.557 

-45 

0.061 

-32 

0.238 

-19 

0.868 

-  6 

2.785 

-44 

0.068 

-31 

0.264 

-18 

0.955 

-  5 

3.032 

-43 

0.076 

-30 

0.292 

-17 

1.048 

-  4 

3.299 

-42 

0.085 

-29 

0.324 

-16 

1.148 

-  3 

3.586 

-41 

0.095 

-28 

0.358 

-15 

1.257 

-  2 

3.894 

-40 

0.105 

-27 

0.397 

-14 

1.375 

-   1 

4.223 

-39 

0.115 

-26 

0.438 

-13 

1.506 

-  0 

4.579 

-38 

0.127 

-25 

0.484 

-12 

1.650 

XCI.  —  Tension  of  Water  Vapor  Over  Water 
in  Millimeters  of  Mercury 

According  to  Regnault,  Broch,  and  Juhlin 


°c.    . 

mm. 

°C. 

mm. 

°C. 

mm. 

°C. 

mm. 

-20 

0.960 

-14 

1.573 

-  9 

2.335 

-  4 

3.413 

-19 

1.044 

-13 

1.705 

-  8 

2.521 

-  3 

3.677 

-18 

1.135 

-12 

1.846 

-  7 

2.722 

-  2 

3.958 

-17 

1.233 

-11 

1.997 

-  6 

2.937 

-   1 

4.258 

-16 

1.338 

-10 

2.159 

-  5 

3.167 

-  0 

4.579 

-15 

1.451 
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XCII.  —  Vapor  Tension  of  Water  in  Milli- 
meters of  Mercury  —  2°  to  +36°  C. 

According  to  Regnault,  Broch,  and  Weibe 


°C. 


-2 

-1 

-0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


mm. 

3.958 

4.258 

4.579 

4.579 

4.921 

5.286 

5.675 

6.088 

6.528 

6.997 

7.494 

8.023 

8.584 

9.179 

9.810 

10.479 

11.187 

11.936 

12.728 

13.565 

14.450 

15.383 

16.367 

17.406 

18.503 

19.661 

20.883 

22.178 

23.546 

24.987 

26.505 

28.103 

29.785 

31.555 

33.416 

35.372 

37.427 

39.586 

41.583 


.1 


.929 
.227 
.546 
.612 
957 
.324 
.715 
131 
.574 
.045 
.546 
.077 
.642 
240 
.875 
.548 
260 
.013 
810 
651 
.541 
.479 
469 
.513 
.616 
.780 
010 
.311 
.686 
135 
.661 
.267 
958 
737 
607 
573 
638 
807 
085 


.2 


900 
,197 
513 
,646 
,992 
362 
,755 
,174 
620 
,094 
.598 
.132 
.700 
.302 
,940 
.617 
.333 
,091 
.892 
,738 
632 
575 
571 
620 
729 
900 
137 
446 
828 
284 
818 
432 
132 
919 
799 
775 
851 
030 
319 


.3 


mm 
3.872 
4.166 
4.481 
4.679 
5.028 
5.400 
5.796 
6.217 
6.666 
7.143 
7.650 
8.187 
8.759 
9.364 
10.006 
10.687 
11.407 
12.169 
12.974 
13.825 
14.724 
15.672 
16.673 
17.728 
18.844 
20.021 
21.264 
22.581 
23.970 
25.434 
26.976 
28.599 
30.307 
32.103 
33.992 
35.978 
38.064 
40.254 
42.554 


844 
136 
,448 
713 
064 
438 
837 
261 
712 
192 
,702 
,243 
818 
,427 
072 
.757 
481 
247 
057 
913 
817 
770 
776 
837 
959 
142 
393 
716 
113 
584 
134 
766 
482 
288 
187 
182 
278 
479 
791 


.5 


mm. 
3.815 
4.106 
4.416 
4.747 
5.101 
5.477 
5.878 
6.305 
6.759 
7.242 
7.755 
8.299 
8.877 
9.490 
10.139 
10.828 
11.556 
12.326 
13.141 
14.001 
14.910 
15.868 
16.880 
17.947 
19.074 
20.264 
21.522 
22.853 
24.257 
25.736 
27.294 
28.933 
30.659 
32.473 
34.382 
36.387 
38.493 
40.705 
43.028 


".6 


787 
076 
384 
782 
137 
510 
920 
349 
806 
292 
808 
355 
937 
553 
206 
899 
631 
406 
225 
090 
003 
967 
984 
057 
190 
386 
652 
990 
401 
888 
454 
102 
836 
660 
578 
593 
710 
933 
266 


.7 


mm 
3.760 
4.046 
4.352 
4.816 
5.174 
5.555 
5.961 
6.393 
6.853 
7.342 
7.861 
8.412 
8.997 
9.616 
10.274 
10.970 
11.706 
12.486 
13.309 
14.179 
15.097 
16.066 
17.088 
18.167 
19.307 
20.510 
21.782 
23.128 
24.547 
26.041 
27.615 
29.271 
31.015 
32.847 
34.775 
36.800 
38.927 
41.161 
43.506 





.8 


mm, 

3.732 

4.016 

4.321 

4.851 

5.211 

5.595 

6.003 

6.438 

6.901 

7.392 

7.914 

8.469 

9.057 

9.680 

10.342 

11.042 

11.782 

12.566 

13.394 

14.269 

15.192 

16.166 

17.193 

18.278 

19.424 

20.634 

21.913 

23.266 

24.693 

26.195 

27.777 

29.442 

31.194 

33.036 

34.973 

37.008 

39.146 

41.390 

43.747 


byG 


.9 


3.705 

3.987 

4.289 

•4.886 

5.248 

5.635 

6.046 

6.483 

6.949 

7.443 

7.968 

8.526 

9.118 

9.745 

10.410 

11.114 

11.859 

12.647 

13.480 

14.359 

15.287 

16.266 

17.299 

18.390 

19.542 

20.758 

22.045 

23.406 

24.839 

26.349 

27.939 

29.613 

31.374 

33.225 

35.172 

37.217 

39.365 

41.621 

43.989 


VAPOR  TENSION  OF  WATER 


463 


XCIII.  —  Vapor    Tension   of    Water  in  Milli- 
meters of  Mercury  30°  to  230° 

According  to  Regnault,  Broch,  and  Wiebe 


1 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

nun. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

30 

31.56 

33.42 

35.37 

37.43 

39.59 

41.85 

44.23 

46.73 

49.35 

52.09 

40 

54.97 

57.98 

61.13 

64.43 

67.89 

71.50 

75.28 

79.23 

83.36 

87.67 

60 

92.17 

96.87 

101.77 

106.88 

112.21 

117*77 

123.56 

129.59 

135.87 

142.41 

60 

149.21 

156.29 

163.65 

171.30 

179.25 

187.51 

196.09 

204.99 

214.24 

223.84 

70 

233.79 

244.11 

254.84 

265.91 

277.41 

289.32 

301.65 

314.42 

327.64 

341.32 

80 

355.47 

370.11 

385.25 

400.90 

417.08 

433.79 

451.07 

468.91 

487.33 

506.36 

90 

526.00 

546.27 

567.19 

588.77 

611.04 

634.01 

657.69 

682.11 

707.29 

733.24 

100 

760.00 

787.57 

816.0 

845.3 

875.4 

906.4 

938.3 

971.1 

1004.9 

1039.6 

110 

1075.4 

1112.1 

1149.8 

1188.6 

1228.4 

1269.4 

1311.5 

1354.7 

1399.0 

1444.5 

120 

1491 

1539 

1588 

1639 

1691 

1744 

1798 

1854 

1911 

1970 

130 

2030 

2092 

2155 

2220 

2286 

2354 

2423 

2494 

2567 

2641 

140 

2718 

2795 

2875 

2957 

3040 

3125 

3213 

3302 

3393 

3486 

160 

3581 

3678 

3778 

3879 

3983 

4088 

4196 

4307 

4419 

4534 

160 

4651 

4771 

4893 

5018 

5145 

5274 

5406 

5541 

5678 

5819 

170 

5961 

6107 

6255 

6406 

6560 

6717 

6877 

7040 

7205 

7374 

180 

7546 

7721 

7899 

8080 

8265 

8453 

8644 

8838 

9036 

9237 

190 

9442 

9650 

9862 

10078 

10296 

10519 

10745 

10975 

11209 

11447 

200 

11688 

11934 

12183 

12436 

12694 

12955 

13220 

13490 

13764 

14042 

210 

14324 

14611 

14901 

15197 

15496 

15800 

16109 

16422 

16740 

17062 

220 

17389 

17721 

18058 

18399 

18745 

19096 

19452  19813 

20179 

20549 

230 

20925 

1 

1 
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XCIV.  —  Vapor  Pressure  of  Water 

According  to  Regnault 


°c. 

°P. 

Inches 

of 
Mercury. 

Pounds 
persq. 
inch. 

Grams 
persq. 
Centi- 
meter. 

°C. 

°P. 

Inches 

of 

Mercury. 

Pounds 
per  sq. 
inch. 

Grams 

&ntJ- 
meter. 

0 

32.0 

0.181 

0.0890 

6.254 

38 

100.4 

1.941 

0.954 

67.026 

1 

33.8 

0.194 

0.0955 

6.716 

39 

102.2 

2.049 

1.007 

70.752 

2 

35.6 

0.209 

0.1025 

7.206 

40 

104.0 

2.162 

1.061 

74.653 

3 

37.4 

0.224 

0.1100 

7.736 

41 

105.8 

2.280 

1.121 

78.678 

4 

39.2 

0.240 

0.1180 

8.291 

42 

107.6 

2.404 

1.216 

82.947 

5 

41.0 

0.257 

0.1263 

8.878 

43 

109.4 

2.533 

1.244 

87.488 

6 

42.8 

0.276 

0.1354 

9.517 

44 

111.2 

2.669 

1.312 

92.165 

7 

44.6 

0.295 

0.1452 

10.183 

45 

113.0 

2.811 

1.381 

97.059 

8 

46.4 

0.316 

0.1551 

ip.904 

46 

114.8 

2.959 

1.454 

102.184 

9 

48.2 

0.338 

0.1657 

11.651 

47 

116.6 

3.114 

1.530 

107.528 

10 

50.0 

0.361 

0.1773 

12.467 

48 

118.4 

3.276 

1.609 

113.115 

11 

51.8 

0.386 

0.1893 

13.310 

49 

120.2 

3.444 

1.692 

118.962 

12 

53.6 

0.412 

0.2023 

14.207 

50 

122.0 

3.62 

1.78 

125.05 

13 

55.4 

0.439 

0.2158 

15.173 

51 

123.8 

3.81 

1.87 

131.42 

14 

57.2 

0.469 

0.2303 

16.192 

52 

125.6 

4.00 

1.96 

138.04 

15 

59.0 

0.500 

0.2456 

17.266 

53 

127.4 

'4.20 

2.06 

144.98 

16 

60.8 

0.533 

0.2618 

18.408 

54 

129.2 

4.41 

2.17 

152.20 

17 

62.6 

0.568 

0.2789 

19.605 

55 

131.0 

4.63 

2.27 

159.72 

18 

64.4 

0.605 

0.2970 

20.883 

56 

132.8 

4.85 

2.39 

167.55 

19 

66.2 

0.644 

0.3162 

22.229 

57 

134.6 

5.09 

2.50 

175.72 

20 

68.0 

0.685 

0.3363 

23.643 

58 

136.4 

5.33 

2.62 

184.23 

21 

69.8 

0.728 

0.3577 

25.152 

59 

138.2 

5.59 

2.75 

193.08 

22 

71.6 

0.774 

0.3802 

26.729 

60 

140.0 

5.86 

2.88 

202.29 

23 

73.4 

0.822 

0.4040 

28.401 

61 

141.8 

6.14 

3.01 

211.87 

24 

75.2 

0.873 

0.4289 

30.155 

62 

143.6 

6.42 

3.16 

221.84 

25 

77.0 

0.927 

0.4554 

32.018 

63 

145.4 

6.72 

3.30 

232.20 

26 

78.8 

0.984 

0.4833 

33.975 

64 

147.2 

7.04 

3.46 

242.97 

27 

80.6 

1.044 

0.5126 

36.042 

65 

149.0 

7.36 

3.62 

254.17 

28 

82.4 

1.106 

0.5434 

38.204 

66 

150.8 

7.70 

3.78 

265.79 

29 

84.2 

1.172 

0.5759 

40.488 

67 

152.6 

8.05 

3.95 

277.87 

30 

86.0 

1.242 

0.6101 

42.894 

68 

154.4 

8.41 

4.13 

290.40 

31 

87.8 

1.315 

0.6461 

45.423 

69 

156.2 

8.79 

4.32 

303.41 

32 

89.6 

1.392 

0.6838 

48.074 

70 

158.0 

9.18 

4.51 

316.90 

33 

91.4 

1.473 

0.7234 

50.861 

71 

159.8 

9.58 

4.71 

330.90 

34 

93.2 

1.558 

0.7655 

53.798 

72 

161.6 

10.00 

4.91 

345.42 

35 

95.0 

1.647 

0.810 

56.870 

73 

163.4 

10.44 

5.12 

360.49 

36 

96.8 

1.740 

0.855 

60.093 

74 

165.2 

10.89 

5.35 

376.08 

37 

98.6 

1.838 

0.903 

63.478 

75 

167.0 

11.36 

5.58 

392.26 
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°c. 

°P. 

Inches 

of 

Mercury. 

Pounds 
per  sq. 
inch. 

Grams 
per  so. 
Centi- 
meter. 

°C. 

°P. 

Atmos- 
pheres. 

Pounds 
per  sq. 
inch. 

Grams 
per  sq. 
Centi- 
meter. 

76 

168.8 

11.84 

5.82 

409.01 

117 

242.6 

1.782 

26.20 

1841.74 

77 

170.6 

12.35 

6.06 

426.36 

118 

244.4 

1.841 

27.06 

1902.05 

78 

172.4 

12.87 

6.32 

444.32 

119 

246.2 

1.901 

27.94 

1963.95 

79 

174.2 

13.40 

6.58 

462.92 

120 

248.0 

1.962 

28.85 

2027.48 

80 

176.0 

13.96 

6.85 

482.15 

121 

249.8 

2.025 

29.78 

2092.70 

81 

177.8 

14.54 

7.14 

502.07 

122 

251.6 

2.091 

30.73 

2159.62 

82 

179.6 

15.14 

7.44 

522.67 

123 

253.4 

2.157 

31.70 

2228.26 

83 

181.4 

15.75 

7.74 

543.96 

124 

255.2 

2.225 

32.70 

2298.69 

84 

183.2 

16.39 

8.05 

565.99 

125 

257.0 

2.295 

33.72 

2370.91 

85 

185.0 

17.05 

8.37 

588.74 

126 

258.8 

2.366 

34.78 

2444.96 

86 

186.8 

17.73 

8.71 

612.26 

127 

260.6 

2.430 

35.86 

2520.89 

87 

188.6 

18.43 

9.05 

636.57 

128 

262.4 

2.515 

36.97 

2598.76 

88 

190.4 

19.16 

9.41 

661.68 

129 

264.2 

2.592 

38.11 

2678.54 

89 

192.2 

19.91 

9.78 

687.61 

130 

266.0 

2.671 

39.26 

2760.29 

90 

194.0 

20.69 

10.16 

714.38 

131 

267.8 

2.753 

40.47 

2844.12 

91 

195.8 

21.49 

10.56 

740.31 

132 

269.6 

2.836 

41.68 

2929.89 

92 

197.6 

22.31 

10.95 

770.54 

133 

271.4 

2.921 

42.93 

3017.80 

93 

199.4 

23.17 

11.38 

799.98 

134 

273.2 

3.008 

44.21 

3107.85 

94 

201.2 

24.04 

11.81 

830.34 

135 

275.0 

3.097 

45.52 

3200.04 

95 

203.0 

24.95 

12.26 

861.66 

136 

276.8 

3.188 

46.87 

3294.43 

96 

204.8 

25.89 

12.71 

893.97 

137 

278.6 

3.282 

48.24 

3391.06 

97 

206.6 

26.85 

13.19 

927.26 

138 

280.4 

3.378 

49.65 

3489.99 

98 

208.4 

27.85 

13.68 

961.59 

139 

282.2 

3.476 

51.06 

3591.29 

99 

210.2 

28.87 

14.18 

996.98 

140 

284.0 

3.576 

52.55 

3694.78 

100 

212.0 

(29.92 
|  1.000* 

14.70 

1033.26 

141 
142 

285.8 
287.6 

3.678 
3.783 

54.07 
55.60 

3800.75 
3909.14 

101 

213.8 

-1.036* 

15.23 

1070.78 

143 

289.4 

3.890 

57.16 

4020.03 

102 

215.6 

1.074* 

15.79 

1109.41 

144 

291.2 

4.000 

58.79 

4133.42 

103 

217.4 

1.112* 

16.35 

1149.21 

145 

293.0 

4.113 

60.44 

4249.37 

104 

219.2 

1.152* 

16.94 

1190.17 

146 

294.8 

4.227 

62.13 

4367.91 

105 

221.0 

1.193* 

17.53 

1232.32 

147 

296.6 

4.344 

63.86 

4489.09 

106 

222.8 

1.235* 

18.15 

1275.69 

148 

298.4 

4.464 

65.62 

4612.96 

107 

224.6 

1.278* 

18.78 

1320.32 

149 

300.2 

4.587 

67.41 

4739.55 

108 

226.4 

1.322* 

19.44 

1366.24 

150 

302.0 

4.712 

69.26 

4868.9 

109 

228.2 

1.368* 

20.11 

1413.47 

151 

303.8 

4.840 

71.14 

5001.1 

110 

230.0 

1.415* 

20.80 

1462.03 

152 

305.6 

4.971 

73.06 

5136.1 

111 

231.8 

1.463* 

21.51 

1511.97 

153 

307.4 

5.104 

75.02 

5275.0 

112 

233.6 

1.513* 

22.24 

1563.26 

154 

309.2 

5.240 

77.03 

5414.8 

113 

235.4 

1.564* 

22.99 

1615.99 

155 

311.0 

5.380 

79.07 

5558.6 

114 

237.2 

1.616* 

23.76 

1670.18 

156 

312.8 

5.522 

81.22 

5705  5 

115 

239.0 

1.670* 

24.55 

1725.84 

157 

314.6 

5.667 

83.29 

5855.5 

116 

240.8 

1.726* 

25.73 

1783.02 

158 

316.4 

5.815 

85.47 

6008.5 

*  Atmofi 

phere 

8. 

igitized  by  Vj 

Dogle 

466 


CHEMICAL  ANNUAL 


ec. 

°P. 

Atmos- 
pheres. 

Pounds 

per  sq. 

inch. 

Grams 
per  sq. 
Centi- 
meter. 

°C. 

°P. 

Atmos- 
pheres. 

Pounds 
per  sq. 
inch. 

Grams 
per  sq. 
Centi- 
meter. 

159 

318.2 

5.966 

87.69 

6164.7 

195 

383.0 

13.842 

203.43 

14302.7 

160 

320.0 

6.120 

89.96 

6324.2 

196 

384.8 

14.139 

207.81 

14609.8 

161 

321.8 

6.278 

92.27 

6486.8 

197 

386.6 

14.441 

212.25 

14921.2 

162 

323.6 

6.439 

94.63 

6652.8 

198 

388.4 

14.749 

216.77 

15240.4 

163 

325.4 

6.603 

97.04 

6822.2 

199 

390.2 

15.062 

221.37 

15563.5 

164 

327.2 

6.770 

99.50 

6994.9 

200 

392.0 

15.380 

226.04 

15891.9 

165 

329.0 

6.940 

102.01 

7171.1 

201 

393.8 

15.703 

230.79 

16225.5 

166 

330.8 

7.114 

104.56 

7350.7 

202 

395.6 

16.031 

235.61 

16564.7 

167 

332.6 

7.291 

107.18 

7533.9 

203 

397.4 

16.364 

240.54 

16908.8 

168 

334.4 

7.472 

109.84 

7720.7 

204 

399.2 

16.703 

245.49 

17257.3 

169 

336.2 

7.656 

112.53 

7911.1 

205 

401.0 

17.047 

250.53 

17614.0 

170 

338.0 

7.844 

115.29 

8105.2 

206 

402.8 

lV.396 

255.67 

17974.9 

171 

339.8 

8.036 

118.11 

8303.1 

207 

404.6 

17.751 

260.88 

18341.5 

172 

341.6 

8.231 

120.98 

8504.7 

208 

406.4 

18.111 

266.18 

18713.7 

173 

343.4 

8.430 

123.90 

8710.2 

209 

408.2 

18.477 

271.55 

19091.6 

174 

345.2 

8.632 

126.87 

8919.5 

210 

410.0 

18.848 

277.01 

19475.4 

175 

347.0 

8.839 

129.91 

9132.8 

211 

411.8 

19.226 

282.58 

19864.9 

176 

348.8 

9.049 

133.00 

9350.0 

212 

413.6 

19.608 

288.21 

20260.5 

177 

350.6 

9.263 

136.15 

9571.3 

213 

415.4 

19.997 

293.92 

20661.9 

178 

352.4 

9.481 

139.35 

9796.6 

214 

417.2 

20.391 

299.72 

21069.3 

179 

354.2 

9.703 

142.62 

10026.1 

215 

419.0 

20.791 

305.57 

21482.8 

180 

356.0 

9.929 

145.93 

10259.7 

216 

420.8 

21.197 

311.57 

21902.4 

181 

357.8 

10.150 

149.32 

10497.7 

217 

422.6 

21.690 

317.62 

22328  3 

182 

359.6 

10.394 

152.77 

10739.9 

218 

424.4 

22.027 

323.78 

22760.3 

183 

361.4 

10.633 

156.32 

10986.4 

219 

426.2 

22.452 

330.01 

23198.6 

184 

363.2 

10.876 

159.84 

11237.3 

220 

428.0 

22.882 

336.30 

23643.2 

185 

365.0 

11.123 

163.47 

11490.0 

221 

429.8 

23.319 

342.70 

24094.3 

186 

366.8 

11.374 

167.17 

11752.5 

222 

431.6 

23.761 

349.21 

24551.8 

187 

368.6 

11.630 

170.94 

12016.9 

223 

433.4 

24.210 

355.81 

25015.8 

188 

370.4 

11.885 

174.76 

12285.9 

224 

435.2 

24.666 

362.50 

25486.4 

189 

372.2 

12.155 

178.65 

12559.6 

225 

437.0 

25.128 

369.29 

25963.5 

190 

374.0 

12.425 

182.61 

12837.9 

226 

438.8 

25.596 

376.17 

26447.4 

191 

375.8 

12.699 

186.63 

13121.0 

227 

440.6 

26.071 

383.15 

26938.0 

192 

377.6 

12.977 

190.72 

13408.9 

228 

442.4 

26.552 

390.22 

27435.4 

193 

379.4 

13.261 

194.88 

13701.7 

229 

444.2 

27.040 

397.40 

27939.6 

194 

381.2 

13.549 

199.13 

13999.4 
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XCV. — Boiling  Point  of  Water  at  Barometric 
Pressures  of  680  MM.  to  800  MM. 

According  to  Rbonault,  Broch,  and  Wiebb 


Baro- 
metric 
Prewar© 

Boiling 

Point 

°C. 

Baro- 
metric 
Pressure 

Boiling 

Point 

°C. 

Baro- 
metric 
Pressure 

Boiling 
Point 
°C. 

Baro- 
metric 
Pressure 

Boiling 

Point 

°C. 

mm. 

mm. 

mm. 

mm. 

680 

96.915 

711 

98.145 

741 

99.293 

771 

100.403 

681 

9^.955 

712 

98.184 

742 

99.331 

772 

100.439 

682 

96.996 

713 

98.223 

743 

99.368 

773 

100.475 

683 

97.036 

714 

98.261 

744 

99.406 

774 

100.511 

684 

97.076 

715 

98.300 

745 

99.443 

775 

100.548 

685 

97.116 

716 

98.339 

746 

99.481 

776 

100.584 

686 

97.156 

717 

98.378 

747 

99.518 

777 

100.620 

687 

97.197 

718 

98.416 

748 

99.555 

778 

100.656 

688 

97.237 

719 

98.455 

749 

99.592 

779 

100.692 

689 

97.277 

720 

98.493 

750 

99.630 

780 

100.728 

690 

97.317 

721 

98.532 

751 

99.667 

781 

100.764 

691 

97.357 

722 

98.570 

752 

99.704 

782 

100.800 

692 

97.396 

723 

98.609 

753 

99.741 

783 

100.836 

693 

97.436 

724 

.  98.647 

754 

99.778 

784 

100.872 

694 

97.476 

725 

98.686 

755 

99.815 

785 

100.908 

695 

97.516 

726 

98.724 

756 

99.852 

786 

100.944 

696 

97.555 

727 

98.762 

757 

99.889 

787 

100.979 

697 

97.595 

728 

98.800 

758 

99.926 

788 

101.015 

698 

97.635 

729 

98.838 

759 

99.963 

789 

101.051 

699 

97.674 

730 

98.877 

760 

100.000 

790 

101 .087 

700 

97.714 

731 

98.915 

761 

100.037 

791 

101.122 

701 

97.753 

732 

98.953 

762 

100.074 

792 

101.158 

702 

97.792 

733 

98.991 

763 

100.110 

793 

101.193 

703 

97.832 

734 

99.029 

764 

100.147 

794 

101.229 

704 

97.871 

735 

99.067 

765 

100.184 

795 

101.264 

705 

97.910 

736 

99.104 

766 

100.220 

796 

101.300 

706 

97.949 

737 

99.142 

767 

100.257 

797 

101.335 

707 

97.989 

738 

99.180 

768 

100.293 

798 

101.370 

708 

98.028 

739 

99.218 

769 

100.330 

799 

101.406 

709 

98.067 

740 

99.255 

770 

100.366 

800 

101.441 

710 

98.106 

r^ootfi 
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XCVL —  Vapor  Tension  of  Mercury 

Ramsay  and  Young,  J.  Chem.  Soc.  49,  37  ;  1886 


°c. 

mm. 

°C. 

mm, 

°C. 

mm, 

°C. 

mm. 

40 

0.0008 

160 

4.013 

280 

157.378 

400 

1495.60 

50 

0.015 

170 

5.904 

290 

198.982 

410 

1733.79 

60 

0.029 

180 

8.53^ 

300 

246.704 

420 

2000.21 

70 

0.052 

190 

12.137 

310 

304.794 

430 

2298.80 

80 

0.092 

200 

17.015 

320 

373.528 

440 

2628.79 

90 

0.160 

210 

23.482 

330 

454.277 

450 

2996.06 

100 

0.270 

220 

31.957 

340 

546.715 

460 

3399.50 

110 

0.445 

230 

42.919 

350 

658.515 

470 

3843.68 

120 

0.719 

240 

56.919 

360 

785.107 

480 

4327.14 

130 

1.137 

250 

74.592 

370 

930.335 

490 

4856.74 

140 

1.763 

260 

96.661 

380 

1096.22 

500 

5434.99 

150 

2.684 

270 

123.905 

390 

1283.71 

510 
520 

6059.16 
6736.60 

XCVII.  —  Vapor  Tension  of  Mercury 

Caillbtet,  Corlardeau,  and  Riviere,  C.  R.  130,  1585;  1900 


°c. 

Atm. 

°C. 

Atm. 

°C. 

Atm. 

°C. 

Atm. 

400 

2.1 

550 

13.8 

700 

50 

850 

137.5 

450 

4.25 

600 

22.3 

750 

72 

880 

162 

500 

8 

650 

34 

800 

102 
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EQUIVALENTS   OF  METRIC  AND  CUSTOM- 
ART  (U.  S.)  WEIGHTS   AND 
MEASURES 


\  STANDARDS  OF  WEIGHTS  AND  MEASURES* 

(  By  the  concurrent  action  of  the  principal  governments  of  the  world  an 
International  Bureau  of  Weights  and  Measures  has  been  established  near 
Paris.  Under  the  direction  of  the  International  Committee,  two  ingots  were 
cast  of  pure  platinum-iridium  in  the  proportion  of  nine  parts  of  the  former 
to  one  of  the  latter  metal.  From  one  of  these  a  certain  number  of  kilo- 
grams were  prepared,  from  the  other  a  definite  number  of  meter  bars. 
These  standards  of  weight  and  length  were  intercompared,  without  preference, 
and  certain  ones  were  selected  as  International  prototype  standards.  The 
others  were  distributed  by  lot,  in  September,  1887,  to  the  different  govern- 
ments, and  are  called  National  Prototype  Standards.  Those  apportioned  to 
the  United  States  were  received  in  1890,  and  are  kept  by  the  Bureau  of  Stand- 
ards in  Washington,  D.  C. 

The  International  Standard  Meter  is  defined  by  the  distance  between  two 
lines  at  0°  Centigrade,  on  a  platinum-iridium  bar  deposited  at  the  Inter- 
national Bureau  of  Weights  and  Measures  near  Paris,  France. 

The  International  Standard  Kilogram  is  a  mass  of  platinum-iridium  de- 
posited at  the  same  place,  and  its  weight  in  vacuo  is  the  same  as  that  of 
the  Kilogramme  des  Archives. 

The  International  Standard  Meter  and  Kilogram  are  the  fundamental 
standards  for  the  United  States. 

The  liter  is  equal  to  a  cubic  decimeter,  and  it  is  measured  by  the  quantity 
of  distilled  water  which,  at  its  maximum  density,  will  counterpoise  the  stand- 
ard kilogram  in  a  vacuum,  the  volume  of  such  a  quantity  of  water  being,  as 
nearly  as  has  been  ascertained,  equal  to  a  cubic  decimeter. 

The  grain  Troy  is  the  same  as  the  grain  Avoirdupois,  and  the  pound  Avoir- 
'  dupois  in  use  in  the  United  States  is  equal  to  the  British  pound  Avoirdupois. 
•   The  nautical  mile  adopted  by  the  U.  S.  Coast  and  Geodetic  Survey  many 
years  ago  is  defined  as  the  length  of  a  minute  of  arc  of  a  great  circle  of  a 
sphere  whose  surface  equals  that  of  the  earth  (Clarke's  Spheroid  of  1866). 

*  Quoted  from  Smithsonian  Physical  Tables,  3d  Ed.,  1904. 
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XCVIIL  —  Fundamental  Equivalents  * 

1  meter  =39.37  inches  (law  of  July  28,  1866). 

1  yard  =  HW  meter. 

1  pound  avoirdupois  =  453 .  5924277  grams. 

1  pound  troy  =  JJJJ-  pound  avoirdupois. 

1  gallon  =  231  cubic  inches. 

1  bushel  =  2,150.42  cubic  inches. 

All  lengths,  areas,  and  cubic  measures  are  derived  from  the  international 
meter,  the  legal  equivalent  being  1  meter  =  39 .  37  inches  (law  of  July  28, 
1866).  In  1893  the  United  States  Office  of  Standard  Weights  and  Measures 
was  authorized  to  derive  the  yard  from  the  meter,  using,  for  the  purpose,  the 
relation  legalized  in  1866,  1  yard  equals  $$}$  meter,  and  the  customary 
weights  are  likewise  referred  to  the  kilogram  (executive  order,  approved 
April  5, 1893).  This  action  fixes  the  values,  inasmuch  as  the  reference  stand- 
ards are  as  perfect  and  unalterable  as  it  is  possible  for  human  skill  to  make 
them. 

All  capacities  are  based  on  the  practical  equivalent  1  cubic  decimeter  equals 
1  liter.  The  decimeter  is  equal  to  3 .  937  inches  in  accordance  with  the  legal 
equivalent  of  the  meter  given  above.  The  gallon  referred  to  in  the  tables 
is  the  United  States  gallon  of  231  cubic  inches.  The  bushel  is  the  United 
States  bushel  of  2,150.42  cubic  inches.  These  units  must  not  be  confused 
with  the  British  units  of  the  same  name  which  differ  from  those  used  in  the 
United  States.  The  British  gallon  is  approximately  20  per  cent  larger  and 
the  British  bushel  3  per  cent  larger  than  the  corresponding  units  used  in  this 
country. 

The  customary  weights  derived  from  the  international  kilogram  are  based 
on  the  value  1  avoirdupois  pound  =  453 .  5924277  grams.  This  value  is 
carried  out  farther  than  that  given  in  the  law,  but  is  in  accord  with  the  latter 
as  far  as  it  is  there  given.  The  value  of  the  troy  pound  is  based  upon  the  rela- 
tion just  mentioned  and  also  the  equivalent  fJJJ  avoirdupois  pound  equals  1 
troy  pound. 

*  Quoted  from  Table  of  Equivalents,  U.  S.  Bureau  of  Standards. 
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XCIX.  —  Comparison  of  Metric  and   Cus- 
tomary Units  from  1  to  10* 
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LENGTHS 


Inches.            Millimeters. 

Inches. 

Centimeters. 

Feet.               Meters. 

0.03937  =        1 
0.07874  =       2 
0.11811  =       3 
0.15748  =       4 

0.3937  = 
0.7874  = 
1            = 
1.1811  = 

1 
2 

2.54001 
3 

1  =   0.304801 

2  =  0.609601 

3  =  0.914402 
3.28083  =   1 

0.19685  =       6 
0.23622  =       6 
0.27559  =       7 
0.31496  =       8 
0.35433  =       9 

1.5748  = 
1.9685  = 
2            = 
2.3622  = 
2.7559  = 

4 

5 

5.08001 

6 

7 

4              =   1.219202 
6              =   1.524003 

6  =   1.828804 
6.56167  =   2 

7  =  2.133604 

1  =     25.4001 

2  =     50.8001 

3  =     76.2002 

4  =   101.6002 

3  = 

3.1496  = 
3.5433  = 

4  = 

7.62002 
8 
9 
10.16002 

8  =   2.438405 

9  =  2.743205 
9.84250  =  3 

13.12333  =   4 

5  =   127.0003 

6  =   152.4003 

7  =   177.8004 

8  =  203.2004 

9  =   228.6005 

6            = 

6  = 

7  = 

8  = 

9  = 

12.70003 
15.24003 
17.78004 
20.32004 
22.86005 

16.40417  =  6 
19.68500  =   6 
22.96583  =   7 
26.24667  =  8 
29.52750  =   9 

U.  S.  Yards.               Meters. 

U.  S.  Miles.             Kilometers. 

1  =     0.914402 
1.093611     =      1 

2  =     1.828804 
2.187222     =     2 

0.62137     =        1 
1                 =        1.60935 
1.24274     =       2 
1.86411     =       3 

3  =     2.743205 
3.280833     =     3 

4  =     3.657607 
4.374444     =     4 

6                  =     4.572009 

2  3.21869 
2.48548     =       4 

3  =       4.82804 
3.10685     =       6 
3.72822     =       6 

5.468056    —     6 

6  =     5.486411 
6.561667     =     6 

7  =     6.400813 

4                »       6.43739 
4.34959     =«       7 
4.97096     =       8 
6                =       8.04674 

7.655278    =     7 

8  =     7.315215 
8.748889    =     8 

9  —     8.229616 
9.842500     =     9 

5.59233     =       9 

6  =       9.65608 

7  =     11.26543 

8  =     12.87478 

9  =     14.48412 

*  Table  of  Equivalents,  U.  S.  Bureau  of  Standards. 
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AREAS 


Square 

Square 

Square 

Square 

Square               Square 
Feet.                Meters. 

Inches. 

Millimeters. 

Inches.          Centimeters. 

0.00155 

= 

1 

0.1550  = 

1 

1           =   0.09290 

0.00310 

= 

2 

0.3100  = 

2 

2           =  0.18581 

0.00465 

= 

3 

0.4650  = 

3 

3          =  0.27871 

0.00620 

= 

4 

0.6200  = 

4 

4          =  0.37161 

0.00775 

= 

5 

0.7750  = 

5 

5          =  0.46452 

0.00930 

= 

6 

0.9300  = 

6 

6          =  0.55742 

0.01085 

'  = 

7 

1            = 

6.452 

7          =  0.65032 

0.01240 

= 

8 

1.0850  « 

7 

8          =  0.74323 

0.01395 

= 

9 

1.2400  = 

8 

9          =  0.83613 

1 

= 

645.16 

1.3950  == 

9 

10.764  =   1 

2 

= 

1,290.33 

2            = 

12.903 

21.528  =   2 

3 

= 

1,935.49 

3            = 

19.355 

32.292  =   3 

4 

= 

2,580.65 

4            = 

25.807  • 

43.055  =   4 

5 

= 

3,225.81 

5            - 

32.258 

53.819  =   5 

6 

= 

3,870.98 

6            = 

38.710 

64.583  =   6 

7 

= 

4,516.14 

7            = 

45.161 

75.347  =   7 

8 

= 

5,161.30 

8            = 

51.613 

86.111  =  8 

9 

= 

5,806.46 

9            = 

58.065 

96.875  =   9 

Square 
Yards. 

Square 
Meters. 

Square 
MUes. 

Square 
Kilometers. 

Acres.          Hectares. 

1 

= 

0.8361 

0.3861  = 

1 

1           =   0.4047 

1.1960 

= 

1 

0.7722  = 

2 

2           =   0.8094 

2 

== 

1.6723 

1             = 

2.5900 

2.471  =    1 

2.3920 

= 

2 

1.1583  = 

3 

3           =    1.2141 

3 

= 

2.5084 

1.5444  = 

4 

4          =   1.6187 

3.5880 

= 

3 

1.9305  = 

5 

4.942  »   2 

4 

= 

3.3445 

2            = 

5.1800 

5          =   2.0234 

4.7839 

= 

4 

2.3166  = 

6 

6          =  2.4281 

5 

= 

4.1807 

2.7027  = 

7 

7          =   2.8328 

5.9799 

= 

5 

3            = 

7.7700 

7.413  =   3 

6 

= 

5.0168 

3.0888  = 

8 

8          =   3.2375 

7 

= 

5.8529 

3.4749  = 

9 

9          =   3.6422 

7.1759 

= 

6 

4            = 

10.3600 

9.884  =  4 

8 

= 

6.6890 

5            = 

12.9500 

12.355  =   5 

8.3719 

= 

7 

6            = 

15.5400 

14.826  =   6 

9 

= 

7.5252 

7            = 

18.1300 

17.297  =   7 

9.5679 

= 

8 

8            = 

20.7200 

19.768  =   8 

10.7639 

= 

9 

9            = 

23.3100 

22.239  =  9 

~ 
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VOLUMES 


Cubic 

Cubic 

Cubic 

Cubic 

Cubic 

Cubic 

Inches. 

Millimeters. 

Inches. 

Centimeters. 

Feet. 

Meters. 

0.000061 

__ 

1 

0.0610 



1 

1 

= 

0.02832 

0.000122 

= 

2 

0.1220 

= 

2 

2 

= 

0.05663 

0.000183 

= 

3 

0.1831 

= 

3 

3 

= 

0.08495 

0.000244 

= 

4 

0.2441 

= 

4    . 

4 

= 

0.11327 

0.000305 

= 

5 

0.3051 

— 

5 

5 

__ 

0.14159 

0.000366 

= 

6 

0.3661 

= 

6 

6 

= 

0.16990 

0.000427 

= 

7 

0.4272 

= 

7 

7 

= 

0.19822 

0.000488 

= 

8 

0.4882 

= 

8 

8 

= 

0.22654 

0.000549 

= 

9 

0.5492 

= 

9 

9 

= 

0.25485 

1 

= 

16,387.2 

1 

-— 

16.3872 

35.314 

__ 

1 

2 

= 

32,774.3 

2 

= 

32.7743 

70.629 

= 

2 

3 

= 

49,161.5 

3 

= 

49.1615 

105.943 

= 

3 

4 

= 

65,548.6 

4 

= 

65.5486 

141.258 

== 

4 

5 

r= 

81,935.8 

5 

— 

81.9358 

176.572 

__ 

5 

6 

= 

98,323.0 

6 

= 

98.3230 

211.887 

ss 

6 

7 

= 

114,710.1 

7 

= 

114.7101 

247.201 

= 

7 

8 

= 

131,097.3 

8 

= 

131.0973 

282.516 

= 

8 

9 

== 

147,484.5 

9 

=s 

147.4845 

317.830 

= 

9 

Cubic                     Cubic 
Yards.                  Meters. 

Cubic                 Cubic 
Yards.              Meters. 

Cubic               Cubic 
Yards.            Meters. 

1  =   0.7645 
1.3079  =    1 

2  =    1.5291 

2.6159  =   2 

3  =   2.2937 
3.9238  =   3 

4  =    3.0582 

5  =   3.8228 
5.2318  =    4 

6  =   4.5874 
6.5397  =   5 

7  =   5.3519 

7.8477    =   6 

8  =  6.1165 

9  =  6.8810 

9.1556  =  7 
10.4635  =   8 
11.7715  =   9 
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CAPACITIES 


Milliliters. 

U.S.  Liquid 

Milliliters. 

U.S.  Apothe- 
caries' Drams. 

U.S.  Apothe- 

Milliliters. 

(cc.) 

Ounces. 

(cc.) 

caries'  Scruples. 

(cc.) 

1 

= 

0.03381 

1 

= 

0.2705 

0.8115 

= 

1 

2 

= 

0.06763 

2 

= 

0.5410 

1 

= 

1.2322 

3 

= 

0.10144 

3 

= 

0.8115 

1.6231 

= 

2 

4 

= 

0.13526 

3.6967 

= 

1 

2 

2.4346 



2.4645 
3 

5 

= 

0.16907 

4 

= 

i.0820 

3 

= 

3.6967 

6 

= 

0.20288 

5 

= 

1.3525 

3.2461 

= 

4 

7 

= 

0.23670 

6 

= 

1.6231 

4 

"  = 

4.9290 

8 

= 

0.27051 

7 

= 

1.8936 

4.0577 

= 

5 

9 

= 

0.30432 

7.3934 

= 

2 

4.8692 
5 



6 

6.1612 

29.574 

= 

1 

8 

= 

2.1641 

5.6807 

r= 

7 

59.147 

= 

2 

9 

= 

2.4346 

6 

= 

7.3934 

88.721 

= 

3 

11.0901 

= 

3 

6.4923 

= 

8 

118.295 

= 

4 

14.7869 

= 

4 

7 
7.3038 

= 

8.6257 
9 

147.869 

= 

5 

18.4836 

= 

5 

8 

= 

9.8579 

177.442 

= 

6 

22.1803 

= 

6 

9 

= 

11.0901 

207.016 

= 

7 

25.8770 

= 

7 

236.590 

= 

8 

29.5737 

= 

8 

266.163 

= 

9 

33.2704 

= 

9 

U.S.  Liquid 
Quarts. 

Liters. 

U.S.  Liquid 
Gallons. 

l 

Liters. 

U.S.  Dry 
Quarts. 

Liters. 

1 

= 

0.94636 

0.26417 

=s 

1 

0.9081 

= 

1 

1.05668 

= 

1 

0.52834 

= 

2 

1 

= 

1.1012 

2 

= 

1.89272 

0.79251 

= 

3 

1.8162 

= 

2 

2.11336 

= 

2 

1 

= 

3.78543 

2 

2.7242 

= 

2.2025 
3 

3 

= 

2.83908 

1.05668 

= 

4 

3 

= 

3.3037 

3.17005 

= 

3 

1.32085 

= 

5 

3.6323 

= 

4 

4 

= 

3.78543 

1.58502 

= 

6 

4 

= 

4.4049 

4.22673 

= 

4 

1.84919 

= 

7 

4.5404 

= 

5 

5 

= 

4.73179 

2 

^ 

7.57087 

5 

5.4485 

. 

5.5061 
6 

5.28341 

= 

5 

2.11336 

= 

8 

6 

= 

6.6074 

6 

= 

5.67815 

2.37753 

= 

9 

6.3565 

= 

7 

6.34009 

== 

6 

3 

= 

11.35630 

7 

= 

7.7086 

7 

— 

6.62451 

4 

^ 

15.14174 

7.2646 
8 

_ 

8 

8.8098 

7.39677 

= 

7 

5 

= 

18.92717 

8.1727 

= 

9 

8 

= 

7.57088 

6 

= 

22.71261 

9 

= 

9.9110 

8.45345 

= 

8 

7 

= 

26.49804 

9 

= 

8.51723 

8 

= 

30.28348 

zed  by  VjOO 
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9.51014 

= 

9 

9 

= 

34.06891 
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CAPACITIES  (Continued). 

< 

U.S.  Pecks. 

Liters. 

Dekaliters. 

U.S.  Pecks. 

U.S.  Bushel! 

».    Hectoliters. 

0.11351  = 
0.22702  =« 
0.34053  = 
0.45404  = 

1 
2 
3 

4 

0.8810 
1 

1.7620 
2 

= 

1 

1.1351 

2 

2.2702 

1 
2 

2.83774 
3 

= 

0.35239 
0.70479 
1 
1.05718 

0.56755  = 
0.68106  = 
0.79457  = 
0.90808  = 
1              = 

5 
6 

7 
8 

8.80982 

2.6429 

3 

3.5239 

4 
4.4049 

= 

3 

3.4053 
4 

4.5404 
5 

4 

5 

5.67548 

6 

7 

= 

1.40957 

1.76196 

2 

2.11436 

2.4667S 

1.02157  = 

2  = 

3  = 

4  = 

9 

17.61964 
26.42946 
35.23928 

5 

5.2859 

6 

6.1669 

= 

5.6755 
6     * 
6.8106 
7 

8 

8.51323 
9 
11.35097 

= 

2.81914 

3 

3.17154 

4 

5  = 

6  = 

7  = 

8  = 

9  = 

44.04910 
52.85892 
61.66874 
70.47856 
79.28838 

7 

7.0479 
7.9288 
8 
9 

= 

7.9457 
8 
9 

9.0808 
10.2159 

14.18871 
17.02645 
19.86420 
22.70194 
25.53968 

= 

5 
6 
7 
8 
9 

U.S.  Bushels 
per  Acre. 

Hectoliters 
per  Hectar. 

U.S.  Bushels 
per  Acre. 

Hectoliters 
per  Hectar. 

U.S.  Busheb 
per  Acre. 

i   Hectoliters 
per  Hectar. 

1  = 
1.14840  = 

2  = 

0.87078 

1 

1.74156 

4 

4.59359 

5 

= 

3.48311 

4 

4.35389 

7 
8 

8.03879 

= 

6.09545 
6.96622 
7 

2.29680  = 
3             = 
3.44519  = 

2 

2.61233 
3 

5.74199 

6 

6.89039 

= 

5 

5.22467 j 
6 

9 

9.18719 
10.33558 

= 

7.83700 

8 

9 
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CHEMICAL  ANNUAL 


MASSES 


Grains. 


Grams. 


Avoirdupois 
Ounces. 


Grams. 


Troy 
Ounces. 


Grams. 


1 
2 
3 

4 

5 
6 
7 
8 
9 

15.4324 
30.8647 
46.2971 
61.7294 

77.1618 

92.5941 

108.0265 

123.4589 

138.8912 


0.06480 
0.12960 
0.19440 
0.25920 

0.32399 
0.38879 
0.45359 
0.51839 
0.58319 

1 
2 
3 

4 

5 
6 
7 
8 
9 


0.03527 
0.07055 
0.10582 
0.14110 

0.17637 
0.21164 
0.24692 
0.28219 
0.31747 

1 
2 
3- 

4 

5 
6 
7 
8 
9 


1 
2 
3 

4 

5 
6 
7 
8 
9 

28.3495 

56.6991 

85.0486 

113.3981 

141.7476 
170.0972 
198.4467 
226.7962 
255.1457 


0.03215 
0.06430 
0.09645 
0.12860 

0.16075 
0.19290 
0.22506 
0.25721 
0.28936 

1 
2 
3 

4 

5 
6 
7 
8 
9 


1 
2 
3 

4 

5 

6 
7 
8 
9 

31.10348 

62.20696 

93.31044 

124.41392 

155.51740 
186.62088 
217.72437 
248.82785 
279.93133 


Avoirdupois 
Pounds. 

Kilograms. 

Troy  Pounds. 

Kilograms. 

1 

2 

2.20462 

3 

= 

0.45359 
0.90718 
1 
1.36078 

1 
2 

2.67923 
3 

= 

0.37324 
0.74648 
1 
1.11973 

4 

4.40924 

5 

6 

6.61387 

= 

1.81437 

2 

2.26796 

2.72155 

3 

4 

5 

5.35846 

6 

7 

= 

1.49279 

1.86621 

2 

2.23945 

2.61269 

7 
8 

8.81849 
9 

srs 

3.17515 
3.62874 
4 
4.08233 

8 

8.03769 
9 
10.71691 

= 

2.98593 

3 

3.35918 

4 

11.02311 
13.22773 
15.43236 
17.63698 
19.84160 

= 

5 
6 
7 
8 
9 

13.39614 
16.07537 
18.75460 
21.43383 
24.11306 

= 

5 
6 
7 
8 
9 
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EQUIVALENTS   OF   METRIC    AND    BRITISH 
IMPERIAL   WEIGHTS   AND   MEASURES* 


STANDARDS  AND    FUNDAMENTAL  EQUIVALENTS 

The  meter  is  the  length,  at  the  temperature  of  0°C,  of  the  platinum- 
indium  bar  deposited  with  the  Board  of  Trade. 

The  present  legal  equivalent  of  the  meter  is  39 .  37079  inches.  If  a  brass 
meter  is,  however,  compared,  not  at  its  legal  temperature  (0°  C.  or  32°  F.),  but 
at  the  temperature  of  62°  F.,  with  a  brass  yard  also  at  the  temperature  of  62° 
F.,  then  the  apparent  equivalent  of  the  meter  would  be  nearly  39 .  382  inches. 

The  kilogram  is  the  weight  in  vacuo  at  0°  C.  of  the  platinum-iridium 
weight  deposited  with  the  Board  of  Trade. 

The  liter  contains  one  kilogram  weight  of  distilled  water  at  its  maximum 
density  (4°  C),  the  barometer  being  at  760  millimeters. 


C.  —  Metric   to   Imperial 


Linear  Measure 


millimeter  (mm.,  .001  m.) 
centimeter  (.01  m.) 
decimeter  (.1  m.) 
meter  (m.) 


dekameter  (10  m.) 
hectometer  (100  m.) 
kilometer  (1,000  m.) 
myriameter  (10,000  m.) 
micron 

Square   Measure 
sq.  centimeter 

sq.  decimeter  (100  sq.  centm.) 
sq.  meter  or  centiare  (100  sq.  dcm.) 

are  (100  sq.  m.) 

hectare  (100  ares  or  10,000  sq.  m.) 

Cubic   Measure 


0,03937  inch 

0.39371  inch 

3.93708  inches 
39.37079  inches 

3.28089917  feet 
.     1.09363306  yards 
10.93633  yards 
109.36331  yards 

0.62138  mile 

6.21382  miles 

0.001  mm. 

0.15501  sq.  inch 
=    15.50059  sq.  inches 
=    10.76430  sq.  feet 

1 .  19603  sq.  yards 
=  119.60333  sq.  yards 

2.47115  acres 


cub.  centimeter  (c.c. or  1,000  cubic  millimeters)  =    0.06103  cub.  inch 
cub.  decimeter  (c.d.  or  1,000  c.c.)  =  61.02705  cub.  inches 

cub.  meter  or  stere  (1,000  c.d.)  =  35.31658074  cu.  feet 

=    1 .30802151  cu.  yards 
♦Quoted  from   sheets   issued   in    1890  by   the   Standard'  Office   of   the 
British  Board  of  Trade. 
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MEASURE  OF  CAPACITY 


milliliter  (ml.,  c.c.  or  .001  liter) 
centiliter  (.01  liter) 

deciliter  (.1  liter) 

liter  (1,000  c.c.  or  cub.  decimeter) 

dekaliter  (10  liters) 

hectoliter  (100  liters) 

kiloliter  (1,000  liters) 

microliter 


=  0.06103  cub.  inch 
=  0.61027     "      " 
=  0.07043  gill 
=  0.17608  pint 
=  1.76077  pints 
=  2.20097  gallons 
=  2.75121  bushels 
=  3.43901  quarters 

=  0.001  cc. 


APOTHECARIES'  MEASURE 


cubic  centimeter  (1  gram  weight  of 
water) 

cubic  millimeter 


=  0.03527  fluid  ounce 
=  0.28219  fluid  drachm 
=  15.43235  grains  weight 
=  0,01693  minim  i 


milligram  (mgr.) 

centigram  (.01  gram) 

decigram  (.1  gram) 

gram 

dekagram  (10  gram) 

hectogram  (100  gram) 

kilogram  (1,000  gram) 

myriagram  (10  kilogram) 
quintal  (100  kilogram) 
millier  or  ton  (1,000  kilogram) 


AVOIRDUPOIS  WEIGHT 

=  0.01543  grain 
=  0.5432 
=  1.54324  grains 
=  15.43235      " 
=  5.64383  drams 
=  3.52739  ounces 
=  2.20462125  pounds 
=  15432.34874  grains 
=  22.04621  pounds 
=  1.96841  cwt. 
=  0.98420591  ton 


TROY  WEIGHT 


gram 


=  0.03215073  oz.  Troy 
=  0.64301  pennyweight 
=  15.43235  grains 


gram 


APOTHECARIES'   WEIGHT 

==  0.25721  drachm 
=  0.77162  scruple 
=  15.43235  grains 
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CI.  — EQUIVALENTS  OF  BRITISH   IMPERIAL 
AND  METRIC  WEIGHTS  AND  MEASURES 

STANDARDS  AND   FUNDAMENTAL  EQUIVALENTS 

The  yard  is  the  length  at  62°  F.  marked  on  a  bronze  bar  deposited  with  the 
Board  of  Trade. 

The  pound  is  the  weight  of  a  piece  of  platinum  weighed  in  vacuo  at  the 
temperature  of  0°  C,  which  is  also  deposited  with  the  Board  of  Trade. 

The  gallon  contains  10  lb.  weight  of  distilled  water  at  the  temperature  of 
62°  F.,  the  barometer  being  at  30  inches.  The  weight  of  a  cubic  inch  of 
water  is  252 .  286  grains. 


IMPERIAL  TO  METRIC 

LINEAR  MEASURE 

inch  =  25 .  399541 13  millimeters 

foot  (12  inches)  =  0 .  30479449  meters 

yard  (3  feet)  =  0 .  91438348       " 

pole  (54  yards)  =  5 .  0291 1  " 

chain  (22  yards  or  100  links)  =  20 .  11644  " 

furlong  (220  yards)  =  201 .  16437         " 

mile  (1,760  yards)  =  1 .  60931493  kilometers 


SQUARE  MEASURE 

square  inch  =  6.45137  sq.  centimeters 

square  foot  (144  sq.  in.)  =  9.28997  sq.  decimeters 

sq.  yard  (9  sq.  ft.)  =  0.83609715  sq.  meters 

perch  (30J  sq.  yd.)  =  25.29194  "         " 

rood  (40  perches)  =  10.11678  ares 

acre  (4,840  sq.  yds.)  =  0.40467  hectare 

sq.  mile  (640  acres)  =  258.98945312  hectares 


CUBIC  MEASURE 

cubic  inch  =  16.38617589  cub.  centimeters 

cubic  foot  (1,728  cub.  in.)  =  0.02832  cub.  meter 

=  28.31531  cub.  decimeters 
cubic  yard  (27  cub.  ft.)  =  0.76451342  cub.  meter 
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MEASURE  OF  CAPACITY 

gill  =  141 .983  cubic  centimeters 

—  1.41983  deciliters 

pint  (4  gills)  =  0 .  56793  liter 

quart  (2  pints)  =  1 .  13586  liters 

gallon  (4  quarts)  =  4.54345797  liters 

peck  (2  gallons)  =  9.08692 

bushel  (8  gallons)  =  3 .  63477  dekaliters 

quarter  (8  bushels)  =  2.90781  hectoliters 


APOTHECARIES'  MEASURE 

gallon  *  (8  pints  or  1 60  fluid  oz.)  =  4 .  54346  liters 

fluid  ounce  f.  5  (8  drachms)  =  28.39661  cub.  centimeters 

fluid  drachm  f .  3  (16  minims)  =  3 .  54958      "  " 

minim,  M  (0.91146  grain  weight)        =  0.05916      "  " 


AVOIRDUPOIS  WEIGHT 

grain  =  64 .  79895036  milligrams 

dram  =  1.77185  grams 

ounce  (16  drams)  =28.34954     " 

pound  (16  oz.  or  7,000  grains)  =  0 .45359265  kilogram 

stone  (14  pounds)  =  6.35030  " 

quarter  (28  pounds)  =12.70059  " 

hundred  weight  (112  pounds)  =  50.80238  " 

=  0.50802  quintal 

ton  (20  cwt.)  *»  1 .01604754  millier  or  tonne 

TROY  WEIGHT 

Troy  ounce  (480  grains  t  avoir.)  =  31 .  10350  grams 
pennyweight  (24  grains)  =1.55517        " 

APOTHECARIES'  WEIGHT 

ounce  t  (8  drachms)       =  31 .  10350  grams 
drachm  3i  (3  scruples)  =  3.88794         " 
scruple  3i  (20  grains  *)  =  1 .  29598        " 

*  The  Apothecaries'  gallon  is  of  the  same  capacity  as  the  Imperial  gallon, 
t  The  Troy  grain  is  of  the  same  weight  as  the  Avoirdupois  and  Apotheca- 
ries' grain. 

%  The  Apothecaries'  ounce  is  of  the  same  weight  as  the  Troy  ounce. 
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THERMOCHEMISTRY 
CIL  —  Thermochemical  Units 

The  Small  Calorie  is  the  amount  of  heat  required  to  raise  the  tempera- 
ture of  one  gram  of  water  one  degree  centigrade  (from  0°  to  1°,  4°  to  5°  or 
15°  to  16°  being  used,  giving  slightly  different  values). 

The  Large  Calorie  is  the  amount  of  heat  required  to  raise  the  temper- 
ature of  one  kilogram  of  water  one  degree  centigrade.  It  is  therefore  one 
thousand  times  as  large  as  the  small  calorie. 

The  British  Thermal  Unit  (B.  T.  U.)  is  the  heat  required  to  raise  the 
temperature  of  one  pound  of  water  one  degree  Fahrenheit.  As  one  kilogram 
is  equal  to  2.20462  pounds,  and  one  degree  centigrade  is  equal  to  $  degree 
Fahrenheit,  the  large  calorie  is  3.96832  (2.20462  X  ?)  times  as  great  as  the 
British  Thermal  Unit,  the  small  calorie  being  .00396832  times  the  British 
Thermal  Unit. 

The  Heat  of  Combustion  of  a  substance  is  the  number  of  small  or  large 
calories  of  heat  evolved  during  the  combustion  of  a  gram  or  a  kilogram  of  the 
substance. 

Using  the  English  weights  and  measures  it  is  the  number  of  B.  T.  U.  of 
heat  evolved  during  the  combustion  of  one  pound  of  the  substance.  To 
convert  the  former  into  the  latter  value  the  number  of  calories  must  be 
multiplied  by  1.8  (3.96832  -t-  2.20462). 

The  Heat  op  Formation  of  a  substance  is  the  number  of  calories  of  heat 
evolved  or  absorbed  when  a  gram  molecular  weight  of  the  substance  is  formed. 
When  heat  is  absorbed  the  value  found  is  negative. 
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Cm.  —  Heats  of  Formation 


Name. 


Aluminium 
carbide. . 
chloride. 


fluoride... . 
hydroxide . 

oxide 

silicate 


sulphate, 
sulphide . 
Ammonia 


Ammonium 
bi-carbonate . 


bromide . 
chloride . 


fluoride 

a 

hydroxide . 

a 

iodide 


nitrate 

nitrite 

acid  sulphate . 

n  a 

sulphate 

(t 

sulphide 


Antimony 
chloride,  tri- 


penta-. 


fluoride. 


Formula. 


Al4,  C, 
Al,  Ci,. 


A1,F, 

Al,  08,  H, 

A12,0, 

Al2,  Si2,  07 

Al2,  SiS|  O9,  H4. 

Al2,  S,,  O12 

Al2,  S, 

N,  H, 


N,  H6,  C,  Os. 


NH,,  H9r. 
NH4>Br... 
N,  H4,  CI.. 


NH„  HC1. 
NH4,  CI... 
N,H4,F.. 


N,  H6,  O. 


NH,,  HI  ... . 

NH4,I 

N,,  H4,0,... 
N2,H4,02... 
N,  H5,  S,  04. 


Ni,  H8,  S,  04. 

n,'h5,'s"  '.;;." 


Sb,  CI,. 
Sb,  cu. 


Sb,F8 


Temp. 
°C. 


15 
15 


15 
15 
15 
15 
15 
15 
15 
15 


15 


15 


15 
15 


15 
15 
15 


15 
15 


15 


Physical 


solid 

solid 

dil.  sol. 

dil.  sol. 

solid 

solid 

solid 

solid 

dil.  sol. 

solid 

gas 

liquid 

solid 
dil.  sol. 


solid 
dil.  sol. 


solid 
dil.  sol. 
solid 
dil.  sol. 


solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 

solid 
liquid 
solid 
dil.  sol. 
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Name. 


Antimony 
hydride  (stibine)  . 


oxide,  tri-. . . 
"      pent-. 

sulphide 

Arsenic 
chloride .... 


hydride  (arsine) 
oxide  tri- 


"   pent-. 


Auric 
chloride. 


oxide 

Aurous  chloride. 
Barium 

carbonate 

chloride 


fluoride. 


hydride 

hydroxide. 

nitride 

oxide 


dioxide . . 
selenide . 
silicate. . 
sulphate, 
sulphide . 

Beryllium 
chloride . 


Sb,  H,. 


Sb,,  O,. 
Sb,,  Oi. 
Sbj,  St. . 


As,  CI,. 


H,,  As.. 
As,,  Oi. 


As,,  O5. 


Au,  Cl». 


Au2,  O,. 
Au,  CI.. 


Ba,  C,  0«. 
Ba,  Cli... 


Ba,  F,. 


Ba,  H2... 

£.0.11. 

Ba„  N«. . . 
Ba,  O 


Ba,  02 

Ba,  Se 

Ba,  Si,  0«. 
Ba,  S,  04. 
Ba,  S 


Be,  Cl2. 


Temp. 
°C. 


15 


15 
15 
15 


15 
15 

15 


15 


15 


15 
15 

15 
15 


15 
15 


15 
15 


15 
15 
15 
15 
15 


15 


Physical 
State. 


Calories. 


gas 
const, 
vol. 
const. 
I  press, 
solid 
solid 
solid 

liquid 

solid 

gas 

solid 

dil.  sol. 
solid 
dil.  sol. 

solid 
dil.  sol. 
solid 
solid 

solid 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 


solid 

solid 

dil.  sol. 

solid 

solid 

solid 

solid 

solid 

dil.  sol. 

solid 
dil.  sol. 


86,800 
34,270 

33,980 

166,900 

231,200 

34,400 

71,380 

-71,500 

44,200 

(  154,670 

I  156,400 

148,900 

219,400 

225,400 

22,800 

27,200 

-11,500 

5,800 

286,300 
197,100 
198,300 
224,000 
221,500 
37,500 

109,550 

149,400 
133,400 
161,500 
145,500 
69,900 
328,100 
339,400 
102,900 
109,800 

155,000 
199,500 
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Name. 


Formula. 


Temp.      Physical 
°C.  State. 


Bismuth 

chloride . .. . 

hydroxide. 

oxide 

Boron 

chloride. . . 

fluoride 

oxide 


sulphide . . 
Cadmium 
carbonate, 
chloride. . 


cyanide . . 
fluoride.. 

oxide 

sulphate. 


sulphide . . 
telluride. . 
Caesium 
carbonate. 


carbonate,  bi- 


chloride   

hydroxide 

oxide  mon- 

"     tri- 

"     tetr- 

Calcium 
aluminate,  mono-, 
di...... 

tri-.... 

aluminium  silicate 

carbide 

carbonate 

chloride 


cyanide, 
fluoride. 


Bi,  CI, 

Bi,  0„  H,. 
Bi2,  O, 


B,  CI,. 
B,F,.. 
B2,  O,. 


B2,  S,. 


Cd,  C,  O,. 
Cd,  Cl2... 


Cd,  C2,  Ni. 

Cd,F2 

Cd,  O 

Cd,  S,  04.. 


Cd,  S... 
Cd,  Te. 


Cs20,  C02... 
Cs2,  C,  O,... 
Cs,  H,  C,  O,. 
CsOH,  C02. . 

Cs,  CI 

Cs20,  H20... 

Cs2,  O 

Cs202,  O 

Cs20,,  O 


Ca,  Al2,  04 

Ca2,  Al2>  O, 

Ca,,  Al2,  0« 

Ca,,  Al2,  Si2,  O10.. 

Ca,  C2 

Ca,  C,  O, 

Ca,  Cl2 


Ca,  C2,  Nf . 

Ca,  F2...,. 


15 
15 
15 


15 

15 
15 


15 
15 
15 
15 


15 
15 


15 
15 
15 
15 
15 
15 
15 


15 
15 


solid 
solid 
solid 

gas 

dil.  sol. 
solid 
dil.  sol. 
solid 

solid 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

solid 

dil.  sol. 

solid 

solid 


solid 

solid 

solid 

solid 

solid 

solid 

solid 

dil.  sol. 

dil.  sol. 

solid 
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Name. 


Formula. 


Temp. 
°C. 


Physical 
State. 


Calories. 


Calcium 
hydroxide . 


oxide . 


per- 

phosphate 

selenide 

silicate,  mono-. 

"       di- . . . . 

tri-  . . . 

sulphate 


sulphide . 

a 

Carbon 
di-oxide . 


di-sulphide . 


monoxide 

tetrachloride. 


Cementite  . 
Cobalt 
chloride . 


fluoride 

oxide 

selenide 

sulphate 

sulphide 

telluride 

Copper 

carbonate 

chloride  (cupric). 
it  it 

"  (cuprous) . . 

cyanide 

nitrate 


Ca,  H2,  O,. 


CaO,  H20. 
Ca,  O 


Ca,  02 

Ca„  P2,  08. 

Ca,  Se 

Ca,  Si,  Oi . 
Ca,  Si,  04.. 
Ca.,  Si,  06. 
Ca,  S,  04. . 


Ca,  S. 


CO,  o. 


C,  o*. 

C,S2. 


CO... 
C,  Cl4. 


C,  3Fe. 
Co,  Cl2. 


Co,  F2.... 

Co,  O 

Co,  Se.... 
Co,  S,  04. 

Co,  S 

Co,  Te... 


Cu,  C,  03. 
Cu,  Cl2... 


Cu,  CI 

Cu,  C,  N.. 
Cu,  N,,  0«. 


15 


15 


15 
15 
15 
15 
15 
15 


15 


15 


15 
15 


15 


15 


15 
15 
15 
15 
15 
15 

15 
15 


15 
15 
15 


solid 
dil.  sol. 


solid 
dil.  sol. 


solid 

solid 

solid 

solid 

solid 

solid 

dil.  sol. 

solid 

dil.  sol. 

gas 

dil.  sol. 

gas 

gas 

liquid 

gas 

liquid 

gaseous 


solid 
dil.  sol. 
dil.  sol. 
solid 
solid 
dil.  sol. 
solid 
solid 

solid 
solid 
dil.  sol. 
solid 
solid 
dil.  sol. 


215,600 
219,500 

15,100 
131,500 
149,600 
156,010 
919,200 

58,000 
329,350 
471,300 
603,050 
317,400 
321,800 

94,300 
100,600 

68,040 

73,940 

103,100 

-25,400 

-19,000 

21,160 

28,230 

21,030 

8,940 

(650°- 

700°) 

76,700 

95,000 

120,340 

64,100 

13,900 

228,700 

21,900 

13,000 

146,100 
51,400 
62,500 
35,400 
-20,235 
81,300 
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Name. 


Formula. 


Temp. 
°C. 


Physical 
State. 


Copper 

oxide  (cupric) 

"     (cuprous)... 

selenide  (cupric) . . 

"      (cuprous). 

sulphate 


sulphide  (cupric) . . 
"       (cuprous). 

telluride 

Cyanogen 

Hydriodic  acid 

Hydrobromic 

acid 

Hydrochloric 

acid 


Hydrocyanic 

acid 


Hydroferricyanic 

acid 

Hydroferrocyanic 

acid 


Hydrofluoric 
acid 


Hydrogen 
oxide . . . 


peroxide. 


sulphide. 


hydrated 


Hypochlorous 
anhydride. . 
Iodic 

acid 


Cu,0.... 

CujO 

Cu,  Se.... 
Cu2,  Se... 
Cu,  S,  04. 


Cu,  S. . . 
Cu2,  S.. 
Cu,,  Te. 
C,  N... 
H,I... 


H,  Br. 
H,  CI. 


H,  C,  N. 


H,,  Fe,  C«Ne. 
H4,  Fe,  C„N6. 


H,  F. 


H2,0. 


H2,  02,  Aq. . 
H20,  O,  Aq. 
H202Aq,  H2* 
H2,  S 


C12,0... 
H,  I,  O,. 


15 
15 
15 
15 
15 


15 
15 
15 


15 
15 


15 
15 


15 


15 


solid 

solid 

solid 

solid 

solid 

dil.  sol. 

solid 

solid 

solid 

gas 

gas 

gas 

gas 
dil.  sol. 

gas 
dil.  sol. 

dil.  sol. 

solid 
dil.  sol. 

gas 
dil.  sol. 

solid 
liquid 
gas 
liquid 


gas 
dil.  sol. 

gas 


Decomposition  of  hydrogen  peroxide. 

v  Google 
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Name. 


Formula. 


Temp. 
°C. 


Physical 
State. 


Calories. 


Iodine 

chloride  mono- 

tri- 

pentoxide 

sulphide 

Iron 

carbide 

carbonate  (ferrous). 

chloride  (ferrous) . . 


chloride  (ferric). 


cyanide 

fluoride  (ferrous) . 
fluoride  (ferric) . . 
oxides 


phosphide 

selenide 

silicate  (ferrous) . . 

sulphate  (ferrous), 
(ferric).. 

sulphide 

telluride.' 

Lanthanum 

chloride 

Lead 

carbonate 

chloride 


fluoride, 
nitrate. . 


oxide  mon-. 
"     per-. 

selenide 

sulphate. . . 
sulphide . . . 
telluride. . . 
Lithium 
carbide 


I,  CI.. 
I,  CI,. 
It,  Of . 
1,8... 


Fe,,  C. . . . 
Fe,  C,  O,. 

Fe,  CI,... 


Fe,  CI,. 


Fe7,  On,  Ni«. 

Fe,  Ft 

Fe,F, 

Fe,0 

Fe,,  O, 

Fe,04 

Fe,  P 


Fe,  Be...... 

Fe,  Si08... 
Fe,  S,  04. . . 
Fe,,  S,,  On. 

Fe,  S 

Fe,  Te 


La,  CI,. 


Pb,  C,  O,. 
Pb,  CI,... 


Pb,F, 

Pb,  N,,  0.. 


Pb,  O.... 
Pb,0,.... 
Pb,  Se. . . . 
Pb,  S,  04. 
Pb,  S.... 
Pb,  Te.., 


15 
15 
15 


15 


15 
15 
15 
15 
15 
15 

15 

15 
15 
15 
15 
15 
15 


15 
15 


15 
15 


Li,  C. 


15 
15 
15 
15 
15 
15 

15 


liquid 
solid 
solid 
solid 

solid 
solid 
solid 
dil.  sol. 
solid 


solid; 
dil.  sol. 
dil.  sol. 
solid 
solid 
solid 

solid 

solid 
solid 
dil.  sol. 
dil.  sol. 
solid 
solid 


solid 

solid 

dil.  sol. 

solid 

solid 

dil.  sol. 

solid 

solid 

solid 

solid 

solid 

solid 

solid 


5,830 
21,490 
45,030 

0,000 

8,460 
187,800 

82,200 
100,100 

96,150 

127,850 

-256,700 

125,220 

164,940 

65,700 
195,600 
270,800 

(nearly 
zero 
15,200 
254,600 
234,900 
650,500 
24,000 
12,000 

263,000 

170,000 
83,900 
77,900 

101,600 

105,400 
98,200 
50,800 
63,400 
17,000 

215,700 

20,200 

6,200 

-5,750 
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Name. 


Platinum 
chloride . 

hydride.. 

oxide 

Potassium 
bromate . 


bi-carbonate. 
tt 

carbonate — 

tt 

chlorate 

it 

chloride 

ii 

cyanate 

it 

cyanide 


ferri-cyanide. 
ferrocyanide. 

tt 

fluoride 

it 

hydroxide . . . 

tt 

iodate 


nitride  tri-. 
nitrate 


oxide 

it 

selenide 

tt 

silver-cyanide. 

tt 

sulphate 

tt 

"       acid.'. 


Formula. 


Pt,  Cl4. 


Ptio,  H. 
Pt,  O... 


K,  Br,  O,... 
KBr,  O,.... 
K,  H,  C,  O,. 


K„C,0,. 


K,  C1,0,. 
KC1,  O,.. 
K,C1 


K,  C,  N,  O. 

k,'c,'n. '.'.'! 


K,Fe,  C,  N,... 
K4,  Fe,  C«,  N,. 


K,  F.... 


K,  1,0,.. 
KI,0,.... 
K,  H,,  N. 

K,  N,  08. 


K„0. 

k2Se.', 


K,  Ag,  C„  N,. 

k,s,bV. '.!!!!! 
k,'H,'s,04^! 


Temp.      Physical        rm%m^Um 
°C.  State.  Caloriea. 


15 


15 
15 


15 

is 


15 
15 
15 


15 
15 
15 


15 
15 


15 
15 
15 
15 
15 


solid 
dil.  sol. 
solid 
solid 

cryst. 

cryst. 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

solid 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

dil.  sol. 


solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
solid 
solid 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 
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Formula. 


Temp. 
°C. 


Physical 
State. 


Calories. 


Potassium 
sulphide . 


poly-. 


K,,S. 


Rubidium 
carbonate. 


chloride . 
hydroxide . 


bi- 


oxide  — 
Selenium 
hydride. 


Rb,0,  CO,. . . 
Rb,  H,  C,  O,. 

Rb,Cl 

Rb,  H,  O 

Rb,0,  H,0... 
Rb,,  O 


Se,  H,. 


hydroxide  (selenic) . . . 
"         (selenous). 


Se,  0„  H,. 
Se,  O,,  H,. 


nitride 

Silicon 

carbide — 

chloride . . 

fluoride... 

hydride... 

dioxide  — 

sulphide . . 
Silver 

carbide  — 

carbonate. 

chloride . . 

cyanate... 

fluoride... 


Se,  N. 


SiC... 
Si,  Cl4. 
Si,  F4.. 
Si,  H4. 
Si,0,.. 
Si,  s,. . 


Ag,C 

Ag,C,  08.... 

Ag,Cl 

Ag,C,N,0. 
Ag,F 


nitrate. 


Ag,  N,  O,. 


oxide 

selenide.. 
sulphate. 


Ag,,0... 
Ag2,  Se.. 
Ag2S,  04. 


sulphide . . 
Sodium 
borate,  bi- 


Ag2,  S 

Na,,  B4,  07. 


15 

is 


15 


15 
15 


15 


15 
15 
15 
15 


15 
15 
15 
15 
15 


15 


15 
15 
15 


15 
15 


solid 
dil.  sol. 
solid 
dil.  sol. 


solid 


dil.  sol. 
dil.  sol. 
solid 
dil.  sol. 
solid 


gas 

gas 

gas 

solid 

solid 

solid 

solid 

solid 

solid 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

solid 

solid 

dil.  sol. 

solid 

solid 
dil.  sol. 


103,500 

113,500 

59,300 

59,700 

20,570 

231,920 

105,940 

101,990 

51,480 

83,500 

-25,100 

-15,800 

79,300 

52,400 

51,500 

-42,300 

1,963 
128,800 
275,920 
-6,700 
180,000 
40,000 

-43,575 

123,800 

29,000 

26,450 

22,070 

25,470 

28,700 

23,000 

7,000 

2,000 

167,100 

162,600 

3,000 

748,100 
758,300 
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Formal*. 


Temp.      Physical       r.tn-4.. 
°C.  State.         Calonei. 


Sodium 

carbide — 
carbonate. 


bi- 


chloride. . . 

cyanate 

<« 

cyanide 

n 

fluoride — 

hydroxide. 

<t 

nitrate 

a 

oxide 


■"      per- 

tt  u 


phosphate . 
selenide . . . 


silicate . . 
sulphate . 


"      bi-. 


sulphide . 


"       bi- 

tt        u 


tellurate. 
titanate . 
zincate. . 


Stannic  chloride. . . 

oxide 

Stannous  chloride. 

oxide 


Na,  C 

Na*,  C,  O,. 


Na,  H,  C,  O,. 
Na,ClV. '.'..'.'.' 


Na,  C,N,0. 

Na,C,N.\"! 


Na,  F.... 
Na,0,H. 


Na,  N,  O,. 
NaiVo.V.'.! 


NaaO,  O. . . 
Na2,  Ot.... 
Na,,  P,  04. 
Na*,  Se.... 


Na2,  Si,  O,. 
NaJS,  04. . . 


Na,  H,  S,  04. 
Na,,  s! ...... 


Naa,  S2. 


NasO,  TeOs... 
Na20,  TiO,,  O. 

Zn,  NasOi 

Zn,  O,  NasO... 

Sn,  Cl4 

Sn02 

SnCl, 

Sn,  O 


15 
15 


15 
15 


15 
15 
15 
15 
15 
15 


19 
19 
15 
15 


15 


15 


15 


15 


15 
15 
15 
15 


solid 

solid 

dil.  sol 

solid 

dil.  sol 

solid 

dil.  sol 

solid 

dil.  sol 

solid 

dil.  sol 

solid 

dil.  sol 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

solid 

solid 

solid 

dil.  sol. 

solid 

liquid 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

dil.  sol. 


liquid 
solid 
solid 
solid 
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Name. 


Formula. 


Temp. 
°C. 


Physical 
State. 


Calories. 


Strontium 
carbonate, 
chloride . . 


fluoride — 

hydride 

hydroxide . 

u 

oxide 


selenide. 
silicate . . 
sulphate . 
sulphide . 


Sulphur 
monochloride . 
oxide  di- 


"     tri- 


Sulphuric 
acid 


anhydride . 


Sr,  C,  O,. 

Sr,  Cl2.... 


Sr,  F, 

Sr,  H2 

Sr,  02,  H2. 


Sr,0. 


Sr,  Se... 
Sr,  SiO,. 
Sr,  S,  04. 
Sr,  S.... 


S2,  Cl2. 
S,  02.. 


S,0,. 


H2,  S,  04. 


Tellurium 

chloride  (telluric) 

hydride 

hydroxide  (telluric) . . . 
"  (tellurous).. 

oxide 

Thallic 

hydroxide 

oxide 

Thallous 

chloride 


S,0,.. 
S02,  O. 


Te,  Cl4.... 

Te,H2 

Te,  08,  H8. 
Te,  02,  H2. 
Te,  02 


T1,0,H,. 
T12,0,... 


Tl,  CI. 


fluoride 

hydroxide . 


Tl,  F.... 
Tl,  O,  H. 


oxide 

<< 

selenide . 


T120... 
Tl2,Se. 


15 
15 


15 
15 
15 


15 


15 
15 
15 
15 


15 
15 


15 


15 
15 
15 
15 

15 
15 

15 


15 
15 


15 
15 


solid 

solid 

dil.  sol. 

solid 

solid 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

solid 

solid 

solid 

dil.  sol. 

liquid 
gas 

dil.  sol. 
solid 
dil.  sol. 

liquid 
dil.  sol. 
liquid 


gas 

dil.  sol. 
solid 
dil.  sol. 

solid 
solid 

solid 
dil.  sol. 
dil.  sol. 
solid 
dil.  sol. 
solid 
dil.  sol. 
solid 


281,400 
184,700 
195,850 
224,020 

38,400 
217,300 
227,400 
131,200 
158,400 

67,600 
329,100 
330,200 

99,300 
106,700 

14,260 
69,260 
77,600 
91,900 
141,000 

192,200 

210,200 

103,240 

32,160 

77,380 
-34,900 
99,500 
78,300 
78,300 

43,800 
87,600 

48,600 
38,400 
54,^05 
57,400 
54,300 
42,800 
39,700 
13,400 
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Name. 

rofiHiiw 

Temp. 

Ptjekal 
State. 

Calories. 

Thallous 
sulphate 

Tlj,  S,  04 

15 

solid 
dil.  sol. 
solid 

221,800 
213,500 

a 

sulphide 

Tl,,  S 

15 

21,600 

339,430 
300,200 
326,000 
10,600 
70,400 
69,000 
58,060 

197,500 
97,400 

113,000 
-24,560 

138,220 
83,500 

131,700 
84,800 
30,300 

229,600 

248,000 
45,600 
31,000 

Thorium 

chloride 

Th,  Cl4 

n 

Th,  2  CI, 

oxide 

Th,  0, 

telluride 

Tlj,  Te 

15 
15 

solid 
solid 
liquid 
gas 

solid 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

dil.  sol. 

solid 

solid 

solid 

dil.  sol. 

solid 

solid 

Water 

H2,  0 

<< 

n 

Zinc 

carbonate 

Zn,  C,  0, 

15 
15 

chloride 

Zn,  CI, 

n 

cyanide 

Zn,  Ci,  Ni 

15 
15 
15 
15 
15 
15 
15 

fluoride 

Zn,  F, 

hydroxide 

Zn,  H2,  Oi 

nitrate 

Zn,  Ns,  0« 

oxide 

Zn,  0 

selenide 

Zn,  Se 

Zn,  S,  04 

n 

sulphide 

Zn,  S 

15 
15 

telluride 

Zn,  Te 

CIV.  —  Heats  of  Solution 


Name. 

Acetic 

acid 

Aluminium 

chloride 

potassium  sulphate 
Ammonium 

bromide 

chloride 

iodide 

nitrate 

platinochloride 

sulphate 


Formula. 


Tjgp. 


Water. 


H.CiH,0,. 


18 


A1C1, 

K^,(S04)4.24H,0. 


NH4Br 

NH4CI 

NHJ 

NH4NO, 

(NH4)iPtCl4 . 
(NH4)iS04... 


Mole. 
200 

2500 
2400 

200 
200 
200 
200 
660 
400 
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Name. 


Formal*. 


Temp. 
°C. 


Water. 


Calories. 


Antimony 

pentachloride 
trichloride... 

Arsenic 

acid 

pentoxide 

tri-chloride. . 

Arsenious 
oxide 

Auric 

bromide. 

chloride 

Barium 

bromide 

ti 

chlorate 

chloride 

it 

hydroxide . . . 

n 

iodide 

nitrate 

oxide 

sulphate 

Boric 

acid 

Bismuth 

tri-chloride . . 

Bromine 

Cadmium 

bromide 

n 

chloride 

it 

iodide 

nitrate 

sulphate 

Caesium 
bi-carbonate. 

chloride 

oxide 

sulphate 

bi-sulphate . . . 


SbCU. 
SbCl,. 


H»A804. . . 

As,08 

AsQ,  liq. 

As,Os 


AuBr,. 
AuCl,. 


BaBr2 

BaBr2.2H,0  ... 
Ba(C103)t.H,0. 

BaCl, 

BaCl2^H20. ... 

Ba(OH)2 

Ba(OH)2.8H20. 

BaI2.7H20 

Ba(N03)* 

BaO 

BaS04 


B20,.3H20. 

BiCl, 

Br2  liquid.. 


CdBr, 

CdBr24H20... 

CdCl, 

CdCl2.H20 

Cdl2 

Cd(NO,)2.H20. 

CdS04 

Cds04.H20.... 


CsHCO,. 
CsCl.... 
Cs20.... 

CsHS04. 


18 
18 

18 
18 
18 

18 


18 

18 

18 


Mols. 
1100 


230 
900 


2000 
900 

400 
400 
600 
400 
400 


400 
500 
400 


800 

1600 
600 

400 
600 
400 
400 
400 
400 
400 
400 


35,200 
8,910 

-400 

6,000 

17,580 

-  7,550 

-  3,760 
+  4,450 

+  4,980 

-  4,130 
-11,240 
+  2,070 

-  4,930 
+12,260 
-15,210 

-  6,850 

-  9,400 
+34,520 

-  5,580 

-10,790 

7,830 
1,080 

+440 

-  7,290 
+  3,010 

+760 

-960 

+  4,180 

+10,740 

+  6,050 

-  4,317 

-  4,750 
11,840 

-  4,970 

-  3,730 
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Name. 


Calcium 

bromide . . 
ti 

chloride . . 

hydroxide 

iodide 

nitrate 

oxide 

nitrate — 

sulphate. . 
it 

sulphite... 
Cerium 

sulphate. . 
Citric 

acid 

Cobalt 

chloride . . 
tt 

nitrate . . . 
sulphate . . 
Cupric 
bromide. . 
chloride . . 

nitrate . . . 

sulphate. . 
tt 

Ferric  > 

chloride . . 

Ferrous 

chloride . . 
tt 

sulphate . . 
Formic 

acid 

Iodic 

acid 

Iodine 

pentoxide. 
Lead 

acetate . . . 

bromide . . 


Formal*. 


CaBr, 

CaBr,.6H,0 

CaCl,. 

CaCl2.6H20 

Ca(OH), 

Cal, 

Ca(NOs)i 

CaO 

Ca(NO,)2.4H20. 

CaS04 

CaS04.2H20.... 
CaS,06.4H20 .... 


Ce2(S04),.     4.4EW). 
C«H807 


Cod, 

C0CI2.6H2O 

Co(NOs)2.6H20. 
C0SO4.7H2O.... 


CuBr, 

CuCl, 

CuCl2.2H20 

Cu(NO,)2.6H20. 

CuS04 

CuS04.5H20.... 


FeCl, 


FeCU 

FeCl,.4H20.. 
FeS02.7H20. 

H.CHO, 


HIO,. 
I2Os. . 


PbC4H«04.3H20. 
PbBr, 


Temp. 
°C. 


400 


18 
18 
18 


Water. 


Mote. 

400 
400 
300 
400 

2500 
400 
400 

2500 


400 

1200 

600 

400 
400 
400 
800 

400 
600 
400 
400 
400 
400 

2000 

350 
400 
400 

200 

200 


800 
2500 
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Name. 


Formal*. 


Temp. 
°C. 


Water. 


Calories. 


Lead 

chloride . . 

nitrate . . . 
lithium 

oxide 

Magnesium 

chloride . . 


hydroxide 

potassium  sulphate. 

nitrate 

sulphate 


sulphite. . 
Manganese 
chloride . . 


nitrate . . 
sulphate. 

Mercuric 
chloride. 

Nickel 
chloride . 


nitrate... 

sulphate. 
Nitric 

acid 

Nitrogen 

carbide. . 


Oxalic 

acid  (cryst.). 
Phosphoric 
acid 


Phosphorous 
acid 


chloride,  tri- 
pentoxide . . . 


PbCI,.... 
Pb(NO,)2. 


Li,0,  200H,O. 


MgCl, 

MgCl2.6H20 

Mg(OH), 

KMg(S04)2.6H20. 
Mg(NO,)2.6H20.. 

MgS04 

MgS04.H20 

MgS04.7H20.... 
MgS206.6H20... 


MnCl, 

MnCl2.4H20. 
Mn(NO,)2... 

MnS04 

MnS04.H20.. 


HgCl, 


NiCl2 

NiCl2.6H20 

Ni(NO,)2.6H20. 
NiS04.7H20.... 


HNO,. 

N„  C2. 


H2.C204.2H20. 

H,P04,  liquid. 
H,P04,  solid.. 


H,P08,  liquid. 
H8P08,  solid.. 
PCls,  liquid... 
P206 


18 


15 


18 
18 

18 
18 
18 
18 


Mols. 

1800 
400 


800 
400 


600 
400 
400 
400 
400 
400 

350 
400 


400 
400 

300 

400 
400 
400 

800 

300 

gas 
dil.sol 

530 

200 
120 

120 

120 

1000 

550 


-  6,800 

-  7,610 

31,200 

+35,920 
+  2,950 

0 
-10,020 

-  4,220 
+20,280 
+13,300 

-  3,800 

-  2,960 

+16,010 
+  1,540 
12,930 
+13,790 
+  7,820 

-  3,300 

+19,170 

-  1,160 

-  7,470 

-  4,250 

7,480 

-73,000 
-67,100 

-  8,590 

5,350 
2,690 

2,940 

-130 

65,140 

35,600 
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Name. 


Formula. 


Temp. 
°C. 


Water. 


Potassium 

acetate 

bromate 

bromide 

carbonate 

a 

chlorate 

chloride 

cyanide 

dichromate 

di-thionate 

hydroxide. 

iodate 

iodide 

nitrate 

oxalate 

palladic  chloride 

chlorplatinate 

bromplatinite 

permanganate 

acid  sulphate 

sulphate 

Rubidium 

carbonate 

bi-carbonate 

chloride 

oxide 

sulphate 

bi-sulphate 

Silver 

nitrate 

sulphate 

Sodium 

acetate 

ammonium  phosphate 

bi-borate 

bromide 

it 

carbonate  cryst 


KC2H,02. . . . 

KBrOs 

KBr 

K2CO, 

K2CO,.iH20 . 

KCIO, 

KC1 

KCn 

K2Cr207 

K2S206 

KOH 

KIO, 

KI 

KNO, 

K2C204.H20. 

K2PdCle 

K2PtCl6 

K2PtCl4 

K2PtBr4 

KMn04 

KHSO4 

K2SO4 


RD2CO3.. 
RbHCO,. 

RbCl 

Rb20... 
Rb2S04. . 
RbHS04. 


AgNO, 
Ag2S04 


NaC2H,02 

NaC2H,02.3H20.. 
Na2NH4P04.4H20. 
Na2B4O7.10H2O... 

NaBr 

NaBr.2H20 

Na2C08 

Na2COs.H20 


Mols. 

200 
200 
200 
400 
400 
400 
200 
175 
400 
500 
250 
500 
200 
200 
800 


600 
800 
1000 
200 
400 


400 
1400 

200 
400 
800 
1600 
200 
300 
400 
400 
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Name. 


Formal*. 


Temp. 
°C. 


Water. 


Calories. 


Sodium 

carbonate  cryst. 

it 

chloride 

hydroxide 

hydrogen  phosphate 

a  tt 

tt  n 

iodide 

tt 

nitrate 

oxide 

chlorplatinate. 

sulphate 

it 
tt 

thiosulphate 

Stannic 

chloride 

Stannous 

chloride , 

tt 

Strontium 

bromide 

tt 

chloride. 

tt 

hydroxide. . . . 

tt 

nitrate 

tt 

oxide 

sulphite 

Sulphur 

dioxide 

trioxide 

Sulphuric 

acid 

a 

Pyrosulphuric 
acid 


Na,CO,.2H20.... 
Na2CO,.10H2O... 

NaCl 

NaOH 

Na*HP04 

Na*HP04.2H20.. 
Na2HP04.12H20. 

Nal 

NaI.2H20 

NaNOs 

Na20 

NatPtCl«.6H20.. 

Na*S04 


Na2S04.H20... 
Na*SO4.10H2O. 

NaHS04 

NajSjOj.SHaO.. 


SnCl4. 


SnCli 

SnCl2.2HjO. 


SrBr2 

SrBr2.6H20.... 

SrCl, 

SrCl2.6H20.... 

Sr(OH)2 

Sr(OH)2.8H20. 

Sr(NOs)2 

Sr(NO,)2.4H20. 

SrO 

SrS206.4H20... 


S02,  liquid  , 
SOj,  liquid. 


H2S04|  liquid 

H2S04.H20,  liquid 

H2S207,  liquid 


18 
18 

18 


18 


Mola. 

400 
400 
100 
200 
400 
400 
400 
200 
300 
200 


900 
400 
400 
400 
400 
200 
400 

300 

300 
200 

400 
400 
400 
400 


400 
400 


400 

300 
1600 

1600 
1600 

1600 


+20 
-16,160 

-  1,180 
+  9,940 
+  5,640 

-390 
-22,830 
+  1,220 

-  4,010 

-  5,030 
56,500 

-10,630 
fused  H-460 
efflor'd+170 

-  1,900 
-18,760 
+  1,190 
-11,370 

+29,920 

+350 

-  5,370 

+16,110 

-  7,220 
+11,140 

-  7,500 
+11,640 
-14,640 

-  4,620 
-12,300 
+29,340 

-  9,250 

1,500 
39,170 

17,850 
11,470 

54,320 
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Name. 


Formal*. 


Temp. 
°C. 


Water. 


Calories. 


Thallous 

chloride. . 

hydroxide 

nitrate . . . 

oxide 

sulphate . . 
Zinc 

bromide. . 

chloride. . 

iodide 

nitrate . . . 

sulphate. . 

u 

it 
sulphite . . 


T12C12. . 
Tl(OH). 
T1NO,.. 
T120..., 
TI2SO4.. 


ZnBr2 

ZnCl, 

Znl, 

Zn(NO,)2.6H20. 

ZnS04 

ZnS04.H20 

ZnS04.7H20 

ZnS,0«.6H^).... 


Mols. 

9000 
470 
600 
570 

1600 

400 
300 
400 
400 
400 
400 
400 
400 


-20,200 

-  6,310 
-19,940 

-  3,080 

-  8,280 

+15,030 
+15,630 
+11,310 

-  5,840 
+18,430 
+  9,950 

-  4,260 

-  2,420 


CV.  —  Heats  of  Neutralization  of  Acids  with 
Formation  of  Sodium  Salts 


Compound  Formed. 

Reaction. 

Calories. 

Sodium 

acetate 

HC2H,02  200  Aq,  NaOH  200  Aq 

H,As04  200  Aq,  3NaOH  200  Aq 

H2As204  400  Aq,  2NaOH  400  Aq 

H2B204  300  Aq,  2NaOH  300  Aq 

H2COi  Aq,  NaOH  Aq 

13,400 

arsenate 

arsenite 

35,920 
13,780 

borate 

20,010 

bicarbonate 

11,016 

'bcomate 

HBrOi  400  Aq,  NaOH  400  Aq 

13,780 

bromide 

HBr  200  Aq,  NaOH  200  Aq 

13,750 

carbonate 

H2CO«  Aq,  2NaOH  Aq 

20,180 

cyanide 

HCN  100  Aq,  NaOH  100  Aq 

2,270 

chlorate 

HCIO,  400  Aq,  NaOH  400  Aq 

13,760 

chloride 

HC1  200  Aq,  NaOH  200  Aq 

13,780 

citrate 

H8C«H607  600  Aq,  3NaOH  600  Aq 

H2Cr04  400  Aq,  2NaOH  400  Aq 

HF  200  Aq,  NaOH  200  Aq 

38,980 

chromate 

24,720 

fluoride 

16,270 

formate 

HCH02  200  Aq,  NaOH  200  Aq 

H2SiF6  400  Aq,  2NaOH  400  Aq 

HCIO  400  Aq,  NaOH  400  Aq 

13,450 

fluosilicate 

26,620 

hypochlorite 

9,980 

hypophosphite 

iodate 

HPH208  250  Aq,  NaOH  250  Aq 

HIOs  400  Aq,  NaOH  400  Aq 

15,160 
13,810 
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Compound  Formed. 

Reaction. 

Calories. 

Sodium 
iodide 

HI  200  Aq,  NaOH  200  Aq 

13,680 

malate 

H1C4H4O8  Aq,  2NaOH  Aq 

26,170 

metaphosphate 

monochloracetate 

nitrate 

HP08  400  Aq,  NaOH  400  Aq 

14,380 

HC2H,C10a  200  Aq,  NaOH  200  Aq. . . . 
HNOs  200  Aq,  NaOH  200  Aq 

14,280 
13,680 

palladochloride 

phosphate 

H,PdCl4  Aq,  2NaOH  Aq 

27,250 

H,PO<  450  Aq,  3NaOH  450  Aq 

H2PHO,  400  Aq,  2NaOH  400  Aq 

HaPtCl«  600  Aq,  2NaOH  600  Aq 

H4P2O7  800  Aq,  4NaOH  800  Aq 

H2Se04  400  Aq,  2NaOH  400  Aq 

H2SiO,  200  Aq,  2NaOH  200  Aq 

H2C4H4O4  400  Aq,  2NaOH  400  Aq 

H2SO4  200  Aq,  2NaOH  200  Aq 

HSH  Aq,  NaOH  Aq 

34,030 

phosphite 

28,450 

platinichloride 

pyrophosphate 

selenate 

27,220 
52,740 
30,390 

silicate 

5,230 

succinate 

24,160 

sulphate 

31,380 

sulphy  drate 

7,740 

sulphite 

H2SO,  400  Aq,  2NaOH  400  Aq 

HsC«Hrf)f  300  Aq,  2NaOH  300  Aq 

28,970 

tartrate 

25,310 

CVI.  —  Relative  Avidity  of  Acids 


Mole, 
coles. 


Acid. 


Nitric 

Hydrochloric . . . 
Hydrobromic . . . 

Hydriodic 

Sulphuric 

Selenic 

Trichloracetic . . 
Orthophosphoric 

Oxalic 

Monochloracetic 

Hydrofluoric 

Tartaric 

Citric 

Acetic 

Boric  B20» 

Silicic 

Hydrocyanic 


Measured  by 

Avidity. 

Electric 
Conductiv- 
ity. 

"TO" 

Methyl 
Acetate. 

Inversion 
of  Cane 
Sugar. 

1.00 
1.00 
0.89 
0.79 

0.996 

1.00 

1.01 

0.92 
1.00 
0.98 

1.00 
1.00 
1.11 

0.49 
0.45 

0.65 

0.74 

0.73 

0.36 
0.25 

0.62 
0.07 
0.20 
0.05 

0.68 

0.73 
0.06 

0.24 
0.09 
0.05 

0.17 
0.04 

0.18 
0.05 

0.05 

0.023 
0.017 
0.004 

0.023 
0.016 
0.003 

0.05 
0.03 
0.01 

0.017 
0.004 

0.00 

0.00 
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CVII.  —  Heat  of  Combustion  of  Various  Substances 


8abfftance. 


Alcohol,  ethyl 

ethyl 

methyl 

Asphalt 

Benzol  C6H6  gas.  . . . 

gas . 

liquid 

Cane  sugar ........ 

Carbon  crystallized . 

crystallized 

amorphous 

amorphous 

amorphous 

vapor 

vapor  diamond . . . 
Carbonic  oxide  CO. . 

Cellulose...' 

Charcoal 


beech 

soft 

sugar 

Coal  (pure  and  dry) . 

Coke  gas 

petroleum 

Copper 

Gas,  acetylene  C^ 

acetylene  GJl2 .  . . 


coal 

ethylene  C^Sla . 
ethylene  C^ . 
ethylene  G^H* . 
methane  CH4 . 
ethane  CH4. 


Burned  to 


C02+H20  liquid 
C03+HaO  liquid 


C02+H20  liquid 
C02+H20  liquid 
COa+Hp  liquid 


CO 

COa 

CO 

C02 

C02 

C02 

C02 

COa 

C02+H20  liquid 

CO 

CO 

C02 

CO, 

C02 

CO, 

C02 


C02 

C02 

CuO 

C02+H20  liquid 
C02+H20  liquid 


CO, +H20  liquid 
C02+H20  liquid 
C02+H20gas... 
C02+H20  liquid 
CO,+H20  liquid 


Heat  Erolved. 


Cal- 
ories. 


7184 

7054 

5330 

9532 

10070 

9650 

10030 

3961 

2405 

7859 

2489 

8137 

8080 

11328 

11134 

5640 

4208 

2473 

2442 

8080 

8137 

7140 

7071 

8040 

(7800 

(9000 

8047 

8017 

590 

11927 

11527 

(4440 

(7370 

11858 

12072 

11293 

13063 

13344 


B.T.U. 

12931 

12697 

9594 

17159 

18126 

17370 

18054 

7130 

4329 

14146 

4480 

14647 

14544 

20390 

20041 

10152 

7574 

4451 

4396 

14544 

14647 

12852 

12723 

14472 

14040 

16200 

14485 

14503 

1062 

21469 

20749 

7990 

12266 

21344 

21730 

20327 

23513 

24019 

Digitized 


Authority. 


Favre  and  Silberman 
Berthelot 


Slossen  and  Colburn 
Berthelot 


Stohman 

Berthelot 

Berthelot 

Berthelot 

Berthelot 

Berthelot 

Favre  and  Silberman 

Calculated 

Berthelot 

Thomsen 

Berthelot 

Favre  and  Silberman 

Berthelot 

Favre  and  Silberman 

Berthelot ; 

SchwackhSfer 

SchwackhSfer 

Favre  and  Silberman 


Favre  and  Silberman 

Mohler 

Thomsen 

Berthelot 

Thomsen 


Favre  and  Silberman 

Berthelot 

Berthelot 

Favre  and  Silberman 
Berthetlot 
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8uDstance. 


Burned  to 


Heat  Evolved. 


Cal- 
ories. 


B.T.U. 


Authority. 


Gas,  methane  CH4 
petroleum 

producer 


water . . . 

water..  . 
Glycerene . 
Graphite.  . 
Hydrogen . 


C02+H20gas. 


Iron. 


C02+H20  liquid 

C02 

H20  liquid 

ttjO  liquid 

H20  liquid 

H.0  gas 

H20  gas 

Fe208 


Lignite  (pure  and  dry) 

Magnesium 

Naphthalene 


Oil,  cotton  seed. .. 

heavy  coal  gas . 

olive 

rape 

schist 

sperm 

Paraffin 


MgO 

C02+H20  liquid 
C02+H20gas... 


Peat 

Petroleum. 


C02+H20  liquid 
C02+H20gas... 


Pitch 

Silicon 

Stearic  acid 

Starch 

Sulphur,  rhombic 

rhombic 

monoclinic 

Tallow 

Wood,  hard 

soft  resinous. . . 


Si02 

C02+H20  liquid 
C02-fH20  liquid 

S02 

SO. 

SO. 


12066 

10800 

(  773 

(1370 

2350 

3032 

4316 

7901 

34462 

34180 

34500 

28800 

29150 

1582 

(6000 

(7000 

6077 

9690 

9354 

9500 

8900 

9473 

9489 

9000 

10000 

11140 

10340 

5940 

9600 

11000 

8400 

7407 

9374 

4228 

2221 

2166 

2241 

9500 

4750 

5050 


21719 

19440 

1391 

2466 

4230 

5458 

7769 

14222 

62032 

61524 

62100 

51840 

52470 

2848 

10800 

12600 

10939 

17442 

16837 

17100 

16020 

17051 

17080 

1620 

18000 

20050 

18612 

10692 

17280 

19800 

15120 

13333 

16873 

7610 

3998 

3899 

4034 

17100 

8550 

9090 
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Stohman 
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Bainbridge 
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Stohman 
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Name. 


Temp. 
°C. 


Water. 


Calories. 


Thallous 

chloride. . 

hydroxide 

nitrate . . . 

oxide 

sulphate . . 
Zinc 

bromide . . 

chloride. . 

iodide 

nitrate . . . 

sulphate. . 

<i 
sulphite . . 


TW3U-. 
Tl(OH). 
T1NO,.. 
T120... 
T12S04.. 


ZnBr, 

ZnCU 

Znl, 

Zn(NO,)2.6H20. 

ZnS04 

ZnS04.H20 

ZnS04.7H20.... 
ZnS20«.6H20... 


Mola. 

9000 
470 
600 
570 

1600 

400 
300 
400 
400 
400 
400 
400 
400 


-20,200 

-  6,310 
-19,940 

-  3,080 

-  8,280 

+15,030 
+15,630 
+11,310 

-  5,840 
+18,430 
+  9,950 

-  4,260 

-  2,420 


CV.  —  Heats  of  Neutralization  of  Acids  with 
Formation  of  Sodium  Salts 


Compound  Formed. 

Reaction. 

Calories. 

Sodium 
acetate 

HCiH,0,  200  Aq,  NaOH  200  Aq 

H,As04  200  Aq,  3NaOH  200  Aq 

H,As204  400  Aq,  2NaOH  400  Aq 

H2B,04  300  Aq,  2NaOH  300  Aq 

H2CO»  Aq,  NaOH  Aq 

13,400 

arsenate 

arsenite 

35,920 
13,780 

borate 

20,010 

bicarbonate 

11,016 

*bsomate 

HBrO,  400  Aq,  NaOH  400  Aq 

13,780 

bromide 

HBr  200  Aq,  NaOH  200  Aq 

13,750 

carbonate 

HjCOj  Aq,  2NaOH  Aq 

20,180 

cyanide 

HCN  100  Aq,  NaOH  100  Aq 

2,270 

chlorate 

HClOs  400  Aq,  NaOH  400  Aq 

13,760 

chloride 

HC1  200  Aq,  NaOH  200  Aq 

13,780 

citrate 

HsCoHsOt  600  Aq,  3NaOH  600  Aq 

H2Cr04  400  Aq,  2NaOH  400  Aq 

HF  200  Aq,  NaOH  200  Aq 

38,980 

chromate . . . . ; 

24,720 

fluoride 

16,270 

formate 

HCH02  200  Aq,  NaOH  200  Aq 

H2SiF«  400  Aq,  2NaOH  400  Aq 

HCIO  400  Aq,  NaOH  400  Aq 

13,450 

fluosilicate 

26,620 

hypochlorite 

9,980 

hypophosphite 

iodate 

HPHiO,  250  Aq,  NaOH  250  Aq 

HIO,  400  Aq,  NaOH  400  Aq 

15,160 
13,810 
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Compound  Formed. 

Reaction. 

Calories. 

Sodium 
iodide 

HI  200  Aq,  NaOH  200  Aq 

13,680 

malate 

H2C4H4O6  Aq,  2NaOH  Aq 

26,170 

metaphosphate 

monochloracetate 

nitrate 

HP08  400  Aq,  NaOH  400  Aq 

14,380 

HC2H2CIO2  200  Aq,  NaOH  200  Aq. . . . 
HNOs  200  Aq,  NaOH  200  Aq 

14,280 
13,680 

palladochloride 

phosphate 

H2PdCl4  Aq,  2NaOH  Aq 

27,250 

H,P04  450  Aq,  3NaOH  450  Aq 

H2PHO,  400  Aq,  2NaOH  400  Aq 

H2PtCl«  600  Aq,  2NaOH  600  Aq 

H4P2O7  800  Aq,  4NaOH  800  Aq 

HjSeO*  400  Aq,  2NaOH  400  Aq 

H2SiO,  200  Aq,  2NaOH  200  Aq 

H2C4H404  400  Aq,  2NaOH  400  Aq 

H^04  200  Aq,  2NaOH  200  Aq 

HSH  Aq,  NaOH  Aq 

34,030 

phosphite 

28,450 

platinichloride 

selenate 

27,220 
52,740 
30,390 

silicate 

5,230 

succinate 

24,160 

sulphate 

31,380 

sulphy  drate 

7,740 

sulphite 

H2SOi  400  Aq,  2NaOH  400  Aq 

HaC^O*  300  Aq,  2NaOH  300  Aq 

28,970 

tartrate 

25,310 

CVL  —  Relative  Avidity  of  Acids 


Mole- 
cules. 


Acid. 


Nitric 

Hydrochloric. . . 
Hydrobromic . . . 

Hydriodic 

Sulphuric 

Selenic 

Trichloracetic . . 
Orthophosphoric 

Oxalic 

Monochloracetic 

Hydrofluoric 

Tartaric 

Citric 

Acetic 

Boric  B208 

Silicic 

Hydrocyanic  — 


Avidity. 

Measured  by 

Electric 
Conductiv- 
ity. 

Hydroly- 
sis of 
Methyl 
Acetate. 

Inversion 
of  Cane 
Sugar. 

1.00 
1.00 
0.89 
0.79 
0.49 
0.45 
0.36 
0.25 
0.24 
0.09 
0.05 
0.05 
0.05 
0.03 
0.01 
0.00 
0.00 

0.996 

1.00 

1.01 

0.92 
1.00 
0.98 

1.00 
1.00 
1.11 

0.65 

0.74 

0.73 

0.62 
0.07 
0.20 
0.05 

0.68 

0.73 
0.06 

0.17 
0.04 

0.18 
0.05 

0.023 
0.017 
0.004 

0.023 
0.016 
0.003 

0.017 
0.004 
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CVII.  —  Heat  of  Combustion  of  Various  Substances 


Substance. 


Burned  to 


Heat  Evolved. 


Cal- 
ories. 


B.T.U. 


Authority. 


Alcohol,  ethyl 

ethyl 

methyl 

Asphalt 

Benzol  CeH6  gas. . .  . 

gas 

liquid 

Cane  sugar ........ 

Carbon  crystallized . 

crystallized 

amorphous 

amorphous 

amorphous 

vapor 

vapor  diamond. .. 
Carbonic  oxide  CO. . 

Cellulose. . .' 

Charcoal 


C02+H20  liquid 
C02+H20  liquid 


(X)2+H20  liquid 
C02+H20  liquid 
C02+H20  liquid 


CO. 
C02. 
CO. 
C02. 
C02. 
C02. 
C02. 
C02. 


beech 

soft 

sugar 

Coal  (pure  and  dry) . 

Coke  gas 

petroleum 

Copper 

Gas,  acetylene  C^i2 

acetylene  GJEL2 .  . . 

coal 


C02+H20  liquid 

CO 

CO 

C02 

C02 

C02 

CO, 

C02 


C02 

C02 

CuO 

C02+H20  liquid 
C02+H20  liquid 


ethylene  C2H4 . 
ethylene  C2H4. 
ethylene  C2H4. 
methane  CH4. 
methane  CH4 . 


C02+H20  liquid 
C02+H20  liquid 
C02+H20gas... 
C02+H20  liquid 
C02+H20  liquid 


7184 

7054 

5330 

9532 

10070 

9650 

10030 

3961 

2405 

7859 

2489 

8137 

8080 

11328 

11134 

5640 

4208 

2473 

2442 

8080 

8137 

7140 

7071 

8040 

(7800 

(9000 

8047 

8017 

590 

11927 

11527 

(4440 

(7370 

11858 

12072 

11293 

13063 

13344 


12931 

12697 

9594 

17159 

18126 

17370 

18054 

7130 

4329 

14146 

4480 

14647 

14544 

20390 

20041 

10152 

7574 

4451 

4396 

14544 

14647 

12852 

12723 

14472 

14040 

16200 

14485 

14503 

1062 

21469 

20749 

7990 

12266 

21344 

21730 

20327 

23513 

24019 

Digitized 


Favre  and  Silberman 
Berthelot 

Slossen  and  Colburn 
Berthelot 

Stohman 

Berthelot 

Berthelot 

Berthelot 

Berthelot 

Berthelot 

Favre  and  Silberman 

Calculated 

Berthelot 

Thomsen 

Berthelot 

Favre  and  Silberman 

Berthelot 

Favre  and  Silberman 

Berthelot :  — 

Schwackhflfer 

Schwackhdfer 

Favre  and  Silberman 

Favre  and  Silberman 

Mohler 

Thomsen 

Berthelot 

Thomsen 

Favre  and  Silberman 

Berthelot 

Berthelot 

Favre  and  Silberman 
Berthfjlot 

GbogTe 
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Substance. 


Burned  to 


Heat  Evolved. 


Cal- 
ories. 


B.T.U. 


Authority. 


Gas,  methane  CH4 
petroleum 

producer 

water 

water 

Glycerene 

Graphite 

Hydrogen 


CO,+  H2Ogas. 


Iron 

Lignite  (pure  and  dry) 

Magnesium 

Naphthalene 


COa  4- H20  liquid 

C02 

H20  liquid 

KP  liquid 

H20  liquid 

H20  gas 

H2Ogas 

Fe20, 


Oil,  cotton  seed. .. 

heavy  coal  gas . 

olive 

rape 

schist 

sperm 

Paraffin 


MgO 

C02+H20  liquid 
C02+H20gas... 


Peat 

Petroleum. 


C02+H20  liquid 
C02+H20gas... 


Pitch 

Silicon 

Stearic  acid 

Starch 

Sulphur,  rhombic 

rhombic 

monoclinic 

Tallow 

Wood,  hard 

sof t  resinous . . . 


Si02 

C02+H20  liquid 
C02-fH20  liquid 

S02 

SO. 

SO, 


12066 

10800 

(  773 

(1370 

2350 

3032 

4316 

7901 

34462 

34180 

34500 

28800 

29150 

1582 

(6000 

(7000 

6077 

9690 

9354 

9500 

8900 

9473 

9489 

9000 

10000 

11140 

10340 

5940 

9600 

11000 

8400 

7407 

9374 

4228 

2221 

2166 

2241 

9500 

4750 

5050 


21719 

19440 

1391 

2466 

4230 

5458 

7769 

14222 

62032 

61524 

62100 

51840 

52470 

2848 

10800 

12600 

10939 

17442 

16837 

17100 

16020 

17051 

17080 

1620 

18000 

20050 

18612 

10692 

17280 

19800 

15120 

13333 

16873 

7610 

3998 

3899 

4034 

17100 

8550 

9090 


Berthelot 

Stohman 

Berthelot 

Favre  and  Silberman 

Thomsen 

Berthelot 

Thomsen 

Berthelot 

Berthelot 

Berthelot 

St. C.Devilie ".'.!'.'.! 

Stohman 

Stohman 

Gibson 

Stohman 

Stohman 

Bainbridge 

Berthelot 

Stohman 

Berthelot 

Favre  and  Silberman 

Berthelot 

Thomsen 

Stohman 

Gottlieb 

Gottlieb 
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CXII.  —  Chemical  Composition  and  Heat  of 
Combustion   of  Wood* 


Name. 

Chemical  Composition. 

Heat  of  Com- 
bustion. 

Carbon. 

Hydro- 
gen. 

Oxygen. 

Nitro- 
gen. 

Ash. 

Water. 

Cal- 
ories. 

B.T.U. 

Ash 

49.18 
49.06 
48.88 
48.89 
50.36 
50.16 
50.31 

6.27 
6.11 
6.06 
6.20 
5.92 
6.02 
6.20 

43.91 
44.17 
44,67 
44.25 
43.39 
43.36 
43.08 

0.07 
0.09 
0.10 
0.06 
0.05 
0.09 
0.04 

0.57 
0.57 
0.29 
0.50 
0.28 
0.37 
0.37 
15.0 

30.0 

4711 
4774 
4771 
4728 
5035 
4620 
5085 
3389 
2380 

8480 

Beech 

8591 

Birch 

8586 

Elm 

8510 

Fir 

9063 

Oak 

8316 

Pine ! . . 

9153 

Tan  bark 

6100 
4284 

CXIII.  —  Chemical  Composition   and  Heat   of 
Combustion  of  Petroleum  * 


Grade. 

Specific 
Grav- 
ity. 

Chemical  Composition. 

Heat  of 
Combustion. 

Source. 

Carbon. 

Hydro- 
gen. 

trogen. 

Oxy- 
gen. 

Cal- 
ories. 

B.T.U. 

Ohio 

Heavy . . . 
Lima.  .  .  . 

0.887 

84.2 
80.2 
84.9 
84.9 
82.0 
88.3 
83.5 
84.3 
86.3 
86.6 

13.1 
17.1 
13.7 
13.7 
14.8 
13.9 
13.3 
14.1 
13.6 
12.3 

2.7 
2.7 

1.4 
3.2 

3.2 
1.6 

1.4 

6.8 

0.1 
1.1 

10399 
12000 
11520 
10672 
9963 
10102 
10180 
10223 
12650 
10800 

18718 
21600 

Pennsylvania 
West  Virginia 
Russia 

Crude. . . . 
Heavy . . . 
Light .... 
Heavy . . . 
Heavy.  .  . 
Light .... 
Crude. .  . . 
Crude. .  . . 

0.938 
0.886 
0.826 
0.928 
0.873 
0.841 
0.884 
0.938 

20736 
19210 
17930 
18184 
18324 
18400 
22628 
19440 

*  Most  of  the  data  for  this  table  have  been  quoted  from  The 
Power  of  Fuels  by  Poole. 
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CXII.  —  Chemical  Composition  and  Heat  of 
Combustion   of  Wood* 


Name. 

Chemical  Composition. 

Heat  of  Com- 
bustion. 

Carbon. 

Hydro- 
gen. 

Oxygen. 

Nitro- 
gen. 

Ash. 

Water. 

Cal- 
ories. 

B.T.U. 

Ash 

49.18 
49.06 
48.88 
48.89 
50.36 
50.16 
50.31 

6.27 
6.11 
6.06 
6.20 
5.92 
6.02 
6.20 

43.91 
44.17 
44.67 
44.25 
43.39 
43.36 
43.08 

0.07 
0.09 
0.10 
0.06 
0.05 
0.09 
0.04 

0.57 
0.57 
0.29 
0.50 
0.28 
0.37 
0.37 
15.0 

30.0 

4711 
4774 
4771 
4728 
5035 
4620 
5085 
3389 
2380 

8480 

Beech 

8591 

Birch 

8586 

Elm 

8510 

Fir 

9063 

Oak 

8316 

Pine '.  . . 

9153 

Tan  bark 

6100 
4284 

CXIII.  —  Chemical   Composition  and   Heat   of 
Combustion  of   Petroleum* 


Source. 


Grade. 


Specific 
Grav- 
ity. 


Carbon. 


Chemical  Composition. 


Hydro- 
gen. 


trogen. 


Oxy- 
gen. 


Heat  of 
Combustion. 


Cal- 
ories. 


B.T.U. 


Ohio 

Pennsylvania 

West  Virginia 

Russia .... 


Heavy. 
Lima.  . 
Crude. . 
Heavy . 
Light.  . 
Heavy. 
Heavy. 
Light.  . 
Crude. . 
Crude. . 


0.887 


0.938 
0.886 
0.826 
0.928 
0.873 
0.841 
0.884 
0.938 


84.2 
80.2 
84.9 
84.9 
82.0 
88.3 
83.5 
84.3 
86.3 
86.6 


13.1 
17.1 
13.7 
13.7 
14.8 
13.9 
13.3 
14.1 
13.6 
12.3 


2.7 
2.7 

1.4 
3.2 

3.2 
1.6 


1.4 


0.8 


0.1 
1.1 


10399 
12000 
11520 
10672 
9963 
10102 
10180 
10223 
12650 
10800 


18718 
21600 
20736 
19210 
17930 
18184 
18324 
18400 
22628 
19440 


*  Most  of  the  data  for  this  table  have  been  quoted  froi 
Power  of  Fuels  by  Poole.Dig 
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WEIGHT  AND   MASS 

FUNDAMENTAL  UNITS 

Velocity  (v)  is  equal  to  the  distance  travelled,  divided  by  the  time  required  to 
do  so.    v  =  distance/time. 

The  Unit  of  Velocity  (u)  is  the  velocity  of  a  point  that  traverses  the  unit 
distance,  in  the  unit  of  time,    u  =  cm./sec. 

The  Unit  of  Acceleration,  (a) — The  acceleration  per  unit  of  time  a  is  equal 
to  the  addition  to  a  velocity,  of  another  velocity  u  equal  to  the  unit  of 
velocity,    a  cm.  per  sec.  =  u,   a  =  w/sec.  =  (cm./sec.)/sec.  =  a  =  cm./sec.2. 

Acceleration  produced  by  Gravity  (g).  —  It  has  been  found  that  gravity 
will  impart  to  any  body,  irrespective  of  its  weight,  an  acceleration  of  980.62  cm. 
per  second  per  second  (g)  in  mean  latitude  (45°);  that  is,  the  velocity  attained 
by  a  freely  falling  body  is  980.62  cm.  per  second,  at  the  end  of  the  first  second 
of  its  fall.  At  the  beginning  of  its  fall,  it  has  no  velocity,  while  at  the  end  of 
the  first  second  of  its  fall,  it  travels  with  a  speed  that  carries  it  980.62  cm.  in 
one  second.  It  has  then  traversed  a  distance  of  980.62  cm./2  =  490.31  cm. 
The  formula  showing  this,  and  from  which  g  may  be  calculated  after  determin- 
ing the  other  data  experimentally,  is  H  =  J  gt2.  H  =  height  or  distance 
travelled,  in  centimeters;  t  =  time  in  seconds. 

The  Unit  of  Length,  in  physical  computations,  is  the  centimeter.  This 
centimeter  is  the  one  one-hundfredth  part  of  the  distance  between  two  marks 
on  a  rod  of  a  platinum-iridium  alloy  (9  parts  platinum,  1  part  iridium)  kept  in 
Paris  in  the  archives  of  the  Bureau  of  Standards.  Since  1875  rods  of  this 
alloy  have  been  made,  and  the  distance  of  one  meter  indicated  upon  them 
by  two  fine  lines.  These  rods  have  been  supplied  to  those  governments  that 
have  joined  the  "Meter  Conference"  originally  held  in  Paris  on  the  20th  of 
May,  1875.  The  original  meter,  made  by  Lenoir  and  still  preserved  in  the 
archives  in  Paris,  is  the  distance,  from  end  to  end,  on  a  rod  of  platinum,  at 
0°C. 

Originally  the  meter  was  intended  to  be  the  ten  millionth  part  of  a  quadrant 
of  the  meridian.  The  reason  that  the  length  of  the  seconds  pendulum  was  not 
taken  as  the  unit  was  that,  then,  another  element,  time,  would  have  been 
brought  into  consideration. 

The  Unit  of  Volume  is  equal  to  1  centimeter  cube,  cm.8. 

The  volume  of  1000  ccm.  was  taken  as  a  unit  for  common  measure  and  called 
a  liter  which  is  also  equal  to  the  volume  of  one  kilogram  of  pure  water  at 
4°  C.  weighed  in  vacuo.  The  mass  of  a  liter  of  water  at  4°  C.  was  adopted 
as  the  unit  of  mass,  and  called  a  kilogram.  A  mass  of  platinum-iridium 
alloy,  made  to  coincide  exactly  with  the  mass  of  one  liter  of  water  at  4°  C, 
is  kept  in  the  archives  of  the  Bureau  of  Standards  in  Paris. 

The  Unit  of  Mass  is  the  one  thousandth  part  of  the  above  standard  kilo- 
gram or  is  equal  to  1  gram;  the  unit  of  mass  is,  of  course,  also  equal  to  the 
-|  515 
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mass  of  1  gram  of  water  at  4°  C.  The  reason  that  the  definition  of  the  unit 
of  mass  refers  to  the  above  standard  kilogram  and  not  to  the  liter  is  that, 
when  the  metric  system  was  evolved,  it  was  intended  to  make  the  unit  of 
mass  equal  to  the  mass  of  a  cubic  centimeter  of  pure  water  (very  carefully 
distilled)  at  4°  C.  The  original  kilogram  standard  was  made  in  accordance 
with  this  intention.  But  it  was  then  found  that  the  comparison  of  kilogram 
weights  could  be  made  more  accurately  than  the  determination  of  the  weight 
of  a  cubic  centimeter  of  water  at  4°  C.  Therefore,  the  above  kilogram  weight 
is  taken  as  the  standard  of  mass. 

The  Unit  of  Force,  or  the  Dyne,  is  that  force  which  gives  to  the  unit  of  mass, 
in  the  unit  of  time,  the  unit  of  velocity.    The  dyne=  (gram  (mass)  X cm.) /sec. 

One  of  the  fundamental  laws  of  mechanics  states  that  a  unit  force  /,  which 
gives  to  a  unit  mass  m,  in  the  unit  time  tf  a  unit  velocity  u  (u  =  cm. /sec.), 
varies  directly  as  the  quantities  m  and  u,  and  inversely  as  the  quantity  ty 
or/  =  c.m.u/t.  This  c  is  a  constant.  But  force  is  equal  to  mass  times  accelera- 
tion, and  u/t  =  (v/t)/t  =  v/P  =  acceleration.  So  m.v/P  =  force  unit.  Con- 
sequently nw/t  =  c.  m.  v/t  and  c  must  then  be  equal  to  1.  The  force,  exerted 
by  the  earth's  attraction  upon  the  mass  of  1  gram,  in  mean  latitude,  45°, 
is  equal  to  1  X  980.62  cm.  gram/sec.2  or  1  X  980.62  dynes.  The  weight  of 
1  gram  mass  is,  thus,  980.62  dynes,  and  1  dyne  force  or  weight  =  1  gram 
mass/980.62  =  0.00102  grams  weight. 

Weight  —  The  force  with  which  gravity  acts  upon  a  mass  M  is  called 
the  weight  W  of  this  mass.  The  forces  thus  acting  are  known  by  the  same 
names  as  the  masses  upon  which  they  act.  The  weight  of  a  kilogram  is  the 
force  with  which  the  earth  acts  upon  the  mass  of  a  kilogram.  This  latter 
force  is  in  mean  latitude,  980.62  cm./sec.2  and  is  generally  designated  by  the 
letter  g.  Consequently  the  weight  kilogram  =  the  mass  kilogram  X  g,  or 
the  force  kilogram  =  mass  kg  X  gf  or  in  *the  absolute  system,  we  have,  force 
(voeight)  kg  =  1000  X  980.62  dynes. 

The  fact  that  masses  and  weights  are  designated  by  the  same  terms,  al- 
though they  depend  upon  entirely  different  units,  and,  therefore,  have  different 
numerical  values,  is  often  rather  confusing.  It  is,  therefore,  necessary  for 
the  scientist  always  to  bear  in  mind,  when  dealing  with  e.g.,  a  kilogram, 
whether  the  weight  (force)  or  the  mass  of  the  kilogram  for  example  is  meant. 

Weighing.  —  The  expression  weight  refers  to  the  relative  attraction  of 
bodies  for  one  another.  Weight  is  not  a  characteristic  of  any  one  body,  and 
as  the  "weight"  of  a  body  varies  about  i  per  cent  on  the  surface  of 
the  earth,  the  weight  of  any  one  body  cannot  be  made  unity.  Special  sets 
of  weights  would  have  to  be  made  for  at  least  each  latitude. 

The  weights  we  use  are  masses  to  which  we  compare  other  masses.  Our 
sets  of  "weights"  are  really  sets  of  masses,  and  a  weighing  performed  on  an 
ordinary  analytical  balance  is  not  a  determination  of  weight,  but  a  deter- 
mination of  mass. 

The  Unit  of  Pressure  is  that  pressure  in  which  the  unit  of  force  is  exerted 
upon  the  unit  of  area.  In  other  words,  unit  pressure  is  equal  to  a  pressure  of, 
or  weight  of,  1  dyne  acting  on  a  square  centimeter  (gram  cm./sec.2) /cm.*  = 
gram/sec.2  cm. 
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Atmosphere.  —  The  pressure  exerted  upon  the  area  of  one  square  centi- 
meter by  a  column  of  mercury,  76.0  cm.  high,  at  0°  C,  at  sea  level  and  in  a 
latitude  of  45°,  is  known  as  a  pressure  of  one  atmosphere. 

The  mass  of  a  unit  volume  of  mercury  is  13.596  times  as  great  as  the  mass 
of  a  unit  volume  of  water.  The  cross-section  of  the  above  column  of  mercury 
being  1  sq.  cm.  in  area,  the  mass  is,  therefore,  1  (sq.  cm.)  X  76.0  (cm.)  X  13.596  = 
1033.296  grams.  The  weight  of  this  mass  pressing  downwards  is  1033.  296  X 
980.62  cm./sec.2  at  45°  latitude.  And  this  is  equal  to  1,013,270.7  +  dynes. 
At  latitude  50°  we  have  1033.  296  X  981.1  cm./sec.  1,013,766.7  +  dynes. 
At  45°  latitude  the  value  of  1  dyne  in  grams  is  0.00102  (more  correctly 
0.0010196),  and  consequently  the  pressure  there,  of  one  atmosphere,  will  be 
1,013,270.7+  X  0.0010196  grams  =  1033.290  grams  weight  per  square 
centimeter.  The  ratio  of  981.1  :  980.62  is  1.0005  :  10.  Therefore,  if  we 
multiply  1033.29  by  1.0005,  we  obtain  the  value  in  grams  weight  of  1  atmos- 
phere at  50°  latitude,  which  is  equal  to  1033.81  grams. 

The  constant  g  varies  with  the  latitude,  as  we  have  just  seen.  It  also 
varies  with  the  height.  The  following  formula  enables  us  to  calculate  g  for 
any  latitude  and  for  any  height,  g  =  980.6  (1  -  0.0026  X  cos  2  <f>  -  0.0000002 
H)  cm./sec.  <f>  =  latitude  in  degrees.  H  =  height  in  meters,  g  decreases 
as  a  body  is  raised  above  sea  level,  by  0.2  millionths  parts  for  every  meter 
of  the  value  at  sea  level.  Local  variations  amount  to  about  as  much. 
0.0000002  is  a  mean,  and  is  influenced  by  local  topographical  conditions.  The 
entire  variation  at  sea  level  is  only  about  0.5  per  cent,  g  at  the  equator 
being  978. 1  and  at  the  pole  983.2. 

It  was  the  physicist  Richter,  who  in  the  year  1672,  when  in  Cayenne, 
noticed  that  the  seconds  pendulum  was  shorter  than  in  his  northern  home. 
This  led  him  to  conclude  that  the  force  of  gravity  varied  on  the  surface  of 
the  earth,  L  =  gt/TP.  At  the  equator  g  —  978.009,  while  at  the  pole,  it  is 
983.089  (cm./sec).  The  "weight"  of  1  gram  of  mass,  at  the  pole,  will  be 
1  X  983  dynes,  and  that  of  the  same  mass,  at  the  equator,  will  be  only  1  X 
978  dynes,  or  a  difference  of  5  dynes.  As  one  dyne  (see  under  Unit  of  Force) 
is  equal  to.  0.001020  grams  weight,  the  difference  in  weight  of  the  mass  of 
one  gram,  weighed  at  the  pole,  and  at  the  equator,  is  0.00510  grams. 

Expansion.  —  The  fractional  increase  in  length  of  the  unit  of  length,  upon 
heating,  varies  with  the  temperature,  and  the  constant  of  variation,  at  any 
particular  range  of  temperature,  is  called  the  coefficient  of  linear  expansion. 

L  =  length  at  t°,  L0  —  length  at  0°,  B  =  constant  (coefficient),  t  =  number 

of  degrees  between  0°  and  f,  then  by  definition  (  — — - 1  =  B. 

\    Lot    J 

If  B  is  known,  this  last  equation  permits  us  to  calculate  the  length  L  for 
any  temperature  of  a  rod  whose  length  at  0°  was  Lo. 

Reduction  of  a  Length  to  Length  at  0°.  —  If  we  know  the  length  L  of  a  rod 
at  t°f  and  if  we  know  also  B,  then  we  can  calculate  the  length  L0  that  the  rod 
would  have  at  0°.  L0  =  L/(l  +  Bt).  Since  B  is  generally  very  small,  1/(1  + 
Bt)  =  1  -  Bt}  and  we  have,  L0  =  L(l  —  Bt). 

Cubical  Coefficient  of  Expansion,  a.  —  In  the  case  of  the  superficial  expan- 
sion of  an  isotropic  material  of  unit  length  of  side,  at  0°,  we  obtain  for  t°  rise 
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in  temperature  a  length  of  Bide  of  1  +  Bt;  the  area  will  then  be  1  +  2  Bt  -f- 
(Bt)2.  As  (Bt)2  represents  a  very  small  number,  we  can  neglect  it.  The 
coefficient  of  superficial  expansion  is  then  2  B. 

Similarly  the  cubical  coefficient  of  expansion  frpm  0°  to  t°  is  3  B,  for  in  the 
expression  for  the  cubical  contents,  after  expansion,  1  ■+-  3  Bt  +  3  J9P  +  Bt*, 
the  last  two  terms  may  be  neglected,  as  being  very  small. 

The  cubical  coefficient  of  expansion  is  generally  expressed  for  brevity's 
sake,  by  the  Greek  letter  a  (alpha). 

CALCULATION 

Accuracy  of  Measurements 

When  making  physico-chemical  measurements,  it  must  not  be  forgotten 
that  errors  of  observation  are  unavoidable.  These  errors  depend  upon  various 
causes,  such  as  the  individuality  of  the  observer,  the  delicacy  of  adjustment 
of  the  instruments,  change  of  temperature  during  the  observation,  and  among 
still  other  causes,  a  change  in  the  body  during  measurement,  due  to  hygro- 
scopic properties,  or  other  causes  not  controllable. 

Thus  it  will  be  seen  that,  in  practice,  several  measurements  of  the  same 
object,  made  at  different  times,  may  vary  from  each  other,  or  the  measurement 
of  one  sample  may  vary  from  that  made  of  another  sample  of  the  same  homo- 
geneous object.  The  relative  size  of  these  differences  is  called  "definition" 
by  Ostwald-Walker  who  formulated  the  fundamental  rule  for  measurements, 
as  follows:  The  accuracy  of  the  measurement  must  correspond  to  the  exact- 
ness of  the  definition  of  the  object  to  be  measured.  An  example  will  illustrate 
this: 

One  hundred  grams  of  a  1  per  cent  solution  of  a  salt,  in  water,  are  to  be 
made.  It  would  be  an  error,  in  method,  to  weigh  the  water  on  the  same 
delicate  balance  as  the  1  gram  of  salt,  striving  in  both  cases,  of  course,  for  the 
same  limit  of  accuracy,  about  0.1  mg.  The  "definition"  of  such  a  quantity 
of  water  is  uncertain,  owing  to  evaporation,  etc.  Furthermore,  an  error  of 
0.1  mg.  in  the  weight  of  the  salt  occasions  the  same  error  in  the  strength  of 
the  solution,  as  a  one  hundred  times  greater  error  in  the  weight  of  *the  water: 
0.0001  g./l  g.  -  z/100,  x =0.01,  -  0.01  per  cent,  and  0.01  g./lOO  g.  -  s/100, 
x  -  0.01,  -  0.01  per  cent. 

Figuring 

Results  should  be  given  in  so  many  figures,  that  the  second  last  figure  is 
fairly  accurate,  while  the  last  figure  is  uncertain  owing  to  errors  of  observation 
in  making  the  measurements.  In  doubtful  cases,  it  is  advisable  to  carry  one 
figure  more  rather  than  less.  Arithmetically  the  results  must  be  correct, 
and  thus,  in  a  longer  calculation,  e.g.,  one  in  which  logarithms  are  used,  one 
figure  more  than  it  is  intended  to  report  in  the  result,  should  be  carried  along, 
as  otherwise,  by  dropping  all  but  the  number  of  figures  intended  for  the  final 
result,  the  last  figure  in  the  number  may  become  wrong  by  several  units. 

Suppose,  in  measuring  a  cube  whose  edges  are  2.10  cm.,  1.01  cm.,  and  1.05  cm. 
long  respectively,  we  make,  in  each  case,  an  error  of  +  0.01  cm.  The  un- 
certainty, due  to  error  of  observation,  lies  in  the  second  place  of  the  decimal. 
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The  final  result,  then,  cannot  agree  with  the  actual  facts,  beyond  this  third 
figure  of  the  number.  This  third  figure  is  uncertain  and  cannot  be  made 
more  certain  by  annexing  figures  to  it: 

2.11  X  1.02  X  1.06  -  2.281332,  arithmetically. 
2.10  X  1.01  X  1.05  =  2.22705,  arithmetically. 
2.09  X  1.00  X  1.04  =  2.1736,  arithmetically. 

From  the  above  the  volume  of  the  cube  is  2.2  ±  ccm. 

Added  zeros  or  those  beginning  decimal  fractions  are  not  counted  when 
determining  the  number  of  figures  with  which  to  calculate  or  those  that  are 
to  be  reported. 

SPECIFIC   GRAVITY 

Hydrostatic  Pressure.  —  The  weight  of  each  layer  of  a  liquid  presses  upon 
the  layer  beneath  it  so  that  the  pressure  increases  with  the  depth  of  the  liquid. 

Let  q  be  the  area  of  the  upper  surface  of  such  a  layer,  h  the  height  of  the 
column  of  liquid,  and  d  its  density;  then  the  mass  m  of  the  liquid  will  be 
m  =  q.h.d.  And  if  g  is  the  acceleration  of  gravity  in  the  latitude  where  the 
determination  is  made,  then  the  weight  w  of  the  liquid  will  be  w  =  q.h.d.g., 

n  h  A  n 

and  the  pressure  per  unit  area  will  be  p  =  ^'  =  h.d.g.     (Force  =  mass  X 

Q 
acceleration,  and  pressure  =  force  per  unit  area.)     Every  horizontal  layer  of 
liquid  that  has  a  layer  of  liquid  above  it  of  the  height  h  will  receive  a  pressure 
p  =  h.g.d.     This  pressure,  produced   by  gravity,  is  known  as  hydrostatic 
pressure. 

TERMS  USED  IN  CONNECTION  WITH  SPECIFIC  GRAVITY 

(1)  The  specific  gravity  of  a  homogeneous  substance  is  expressed  by  a 
number  indicating  how  many  times  heavier  or  lighter  it  is  than  the  weight 
of  an  equal  volume  of  water  of  maximum  density  4°  C.  In  other  words,  it 
is  equal  to  the  weight  of  the  body  divided  by  the  weight  of  an  equal  volume 
of  water  at  4°  C. 

(2)  The  density  of  a  homogeneous  substance  is  equal  to  the  mass  of  a  unit 
volume  of  the  substance.    See  (7). 

(3)  The  specific  volume  of  a  homogeneous  substance  is  equal  to  the  volume 
of  a  unit  mass  of  the  substance.    See  (7). 

(4)  Density  and  specific  volume  are  reciprocals  of  each  other. 

E.g.,  10.53  =  density  of  Ag.  10.53  grams,  of  Ag  occupy  1  cm.  1  gram  of 
silver  occupies  a  volume  of  1/10.53  ccm.  which  equals  the  specific  volume. 

(5)  The  volumes  of  equal  weights  of  bodies  vary  inversely  as  their  specific 
gravities. 

(6)  The  weights  of  equal  volumes  and  the  densities  of  substances  vary 
directly  as  their  specific  gravities,  and  inversely  as  their  specific  volumes  and 
as  the  volumes  of  equal  masses.  ^ 
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(7)  Figures  representing  specific  gravity  are  relative  figures,  and  as  such 
independent  of  the  absolute,  or  c.-g.-s.-system. 

(8)  Density  and  specific  volume,  however,  are  expressed  in  the  absolute 
system. 

According  to  (1)  water  at  4°  C.  has  a  specific  gravity  of  1,  and  as  1  ccm.  of 
water  at  4°  C.  contains  1  gram  mass,  the  density  of  water  at  4°  C.  in  the 
c.-g.-s.-system  is  equal  also  to  1,  or  in  other  words,  density  and  specific  gravity 
in  the  absolute  system  are  equal. 

(9)  In  practice,  generally,  water  of  t°  is  employed.  This  leads  to  the 
determination  of  the  specific  gravity  of  water  at  t°. 

,in\  a      vc  -x      r       x       t  *o        weight  of  a  body  in  water  of  t° 

(10)  Specific  gravity  of  water  of  t°  =  — r~r — ; H4 — : 

weight  of  same  body  m  water  of  4 

=  the  ratio  of  the  weights  of  equal  volumes  (6). 

(11)  From  (10)  and  (l)  we  obtain  for  the  specific  gravity  of  a  homogeneous 

solid,  determined  in  water  of  t°,  specific  gravity  =  _ »      .  , — : —  r 

loss  of  weight  in  water  at  t 
X  specific  gravity  of  water  at  t°. 

Similarly,  the  specific  gravity  of  a  liquid  is  found  as  follows:  Weigh  a  body 
in  the  liquid,  and  in  water  of  the  same  temperature.  The  loss  of  weight  of 
the  body  in  the  liquid  and  its  loss  of  weight  in  water  represent  the  weights  of 
equal  volumes  of  the  liquid  and  of  water,  and  we  have 

/im   c.      .-  ..         loss  of  weight  of  body  in  the  liquid  of  t°  w         .- 

(12)  Specific  gravity  -  — *".  *     . f         —  X  specific 

loss  of  weight  of  body  m  water  of  t 

gravity  of  water  of  t°. 

METHODS  FOR  DETERMINING   SPECIFIC  GRAVITY  OF  SOLIDS 

The  Pycnometer.  —  Let  the  pycnometer,  filled  with  water,  or  any  other 
liquid  as  above,  weigh  p  grams,  the  body  to  grams  and  the  pycnometer,  after 
the  body  has  been  dropped  into  the  water  and  the  overflow  removed,  p  grams. 
The  overflow,  or  the  volume  of  water  displaced  by  the  body  is,  then,  v  =  p  -f- 
to  —  p.  v  ccm.  water  at  4°  have  a  mass  of  v  grams,  d  =  m/v  and  specific 
gravity  =  to  grams/v  grams. 

Nickolson's  Hydrometer.  —  This  instrument  is  so  adjusted  that  when 
10  grams  are  placed  in  the  pan,  the  instrument  sinks  in  distilled  water,  at 
4°  C.  to  a  fixed  mark  0  on  the  stem.  Place  in  the  pan  a  fragment  of  the  body 
weighing  less  than  10  grams,  and  add  the  weight  w  required  to  sink  the  mark 
to  the  water  level.  Then  the  weight  of  the  substance  in  air  is  10  —  w.  Remove 
the  body  to  the  cavity  at  the  bottom  of  the  instrument.  Now  add  to  the 
weight  in  the  pan  till  the  0  mark  again  is  at  the  water  level.  The  additional 
weight  represents  the  buoyancy  of  the  body,  or  its  apparent  loss  of  weight  in 
water.  The  specific  gravity  =  (10  —  w)/w'.  Owing  to  the  many  sources  of 
error,  this  instrument  is  but  rarely  used. 

Jolly's  Spring  Balance.  —  The  spiral  spring  of  this  balance  when  used  for 
specific  gravity  determinations  has  fastened  to  it  two  weighing  pans,  the 
lower  one  of  which  is  always  submerged  in  water.  The  lower,  free  end  of  the 
spring  may  be  shaped  into  a  pointer. 
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With  the  aid  of  a  set  of  weights  weighing  can  readily  be  made  with  this 
instrument,  by  bringing  the  pointer  end  always  to  the  same  mark  on  a  grad- 
uated scale  fastened  behind  the  spring.  Without  weights  weighings  may  be 
performed  by  employing  the  principle  that  the  elongation  h  of  the  spring  is 
practically  proportional  to  the  weights  w  attached,  w  =  c  •  h.  By  a  trial 
with  a  known  weight  the  constant  c  is  readily  determined.  Since  in  density 
determinations  the  weight  factor  can  be  eliminated,  we  can  make  use  of  the 
scale  divisions  as  units. 

If  the  pointer  is  lowered  h  scale  divisions,  when  the  body  is  placed  in  the 
upper  pan,  and  h'  divisions,  when  it  is  placed  under  water  in  the  lower  pan, 
we  have:  specific  gravity  =  h/(h-hf). 

As,  however,  the  elongation  is  not  absolutely  the  same  for  all  weights,  it  is 
best  to  determine  two  constants,  one  for  the  greatest  expected  elongation  and 
one  for  about  one-half  of  that  elongation.  Then  w  -  ch  -\-  dh',  c  and  d  being 
the  constants  at  the  particular  ranges,  h  and  h'. 

Solids  Soluble  in  Water,  and  Heavier. — Weigh  solid  in  air,  then  in  a  liquid 
of  known  specific  gravity,  in  which  it  is  insoluble.  Weight  in  air  divided  by 
loss  of  weight  in  liquid  is  equal  to  the  specific  gravity,  relative  to  the  liquid 
employed:  multiplying  by  specific  gravity  of  the  liquid  employed  gives  the 
specific  gravity  of  the  substance. 

Let  the  density  of  a  substance  relative  to  chloroform  be  5.  If  the  specific 
gravity  of  the  latter  be  1.476,  to  find  the  density  referred  to  water,  or  the  true 
specific  gravity  of  the  body,  we  proceed  as  follows: 

(a)  If  the  body  were  five  times  as  heavy  as  an  equal  volume  of  water,  a  unit 
volume  of  it  would  weigh  5  grams.  But  as  the  weight  of  a  unit  volume  of 
chloroform  is  1.476  grams,  and  the  unit  volume  of  the  body  weighs  as  much 
as  5  unit  volumes  of  chloroform,  the  unit  volume  of  the  body,  or  1  c.cm.  will 
weigh  5  X  1.476  grams  or  7.38  grams.  The  specific  gravity  sought  is,  there- 
fore, 7.38. 

(6)  Or,  by  (6),  if  x  be  the  loss  in  weight  of  the  body,  when  immersed  in  the 
liquid,  and  y  be  the  weight  of  a  like  volume  of  water  of  the  same  temperature 
as  the  liquid,  we  have:  x  :  y  ::  1.476  :  1. 

Dividing  the  weight  in  air,  5  (grams),  by  the  weight  of  a  like  volume  of 
water,  0.6775  (grams),  we  get  the  desired  specific  gravity,  7.38. 

Still  another  method  can  be  followed: 

(c)  Keeping  in  mind  that  density  and  specific  volumes  are  reciprocals 
(4),  and  that  specific  volumes  vary  inversely  as  the  specific  gravities  (6a),  we 
find,  taking  the  same  figures  as  before: 

5  —  volume  of  the  chloroform,  t°  1  =  specific  gravity  water,  4°  C. 

x  =  volume  of  the  water,  t°  1.476  =  specific  gravity  chloroform,  4°  C. 

therefore  x  =  7.38  ccm. 

Now  7.38  ccm.  of  water  weigh  as  much  as  5  ccm.  of  chloroform  (by  the 
equation),  and  5  ccm.  of  chloroform  weigh  as  much  as  1  ccm.  of  the  body 
(4,  and  conditions  of  the  problem).  Consequently,  1  ccm.  of  the  body  weighs 
as  much  as  7.38  ccm.  of  water,  and,  therefore,  (1)  the  specific  gravity  of  the 
body  is  7.38. 
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(d)  Another  method,  depending  upon  the  fact  that  the  specific  gravity 
varies  directly  as  the  density,  gives  us  the  two  expressions:  5  ■=  density,  body 
at  t°  relative  to  chloroform  at  t°,  « 1.476  =  specific  gravity  chloroform,  at 
4°.  x  •  density,  body  at  t°  relative  to  water  at  t°,  oc  1.0  »  specific  gravity, 
water  at  4°. 

5  « 1.476,  x  oc  1.0.  Combining  and  converting  into  an  equation,  we  get: 
5  X  1.476  =  x  X  1.0,  or  in  the  form  of  a  proportion,  5  :  x  ::  1  :  1.476,  or  5/x  » 
1/1.476. 

Solids  Insoluble  in  Water,  and  Lighter.  —  In  this  case  we  must  employ  a 
sinker  in  order  to  immerse  the  substance  in  water.  If  we  know  the  weight 
of  the  sinker  in  air  and  its  specific  gravity,  we  can  find  its  weight  in  water  as 
follows:  By  (10  and  12)  we  have  specific  gravity,  e.g.,  5,  weight  in  air  » 
10  grams,  weight  in  air  divided  by  specific  gravity  equals  volume  of  water 
displaced  (10/5  =  2)  or  loss  in  weight  in  water.  Therefore  the  weight  of  the 
sinker  in  water  equals  10  —  2  or  8. 

The  substance  being  lighter  than  water,  the  weight  of  sinker  and  substance 
in  water  will  be  less  than  that  of  the  sinker  alone.  If  we  subtract  from  the 
weight  of  sinker  and  substance  in  water  the  weight  of  the  sinker  in  water,  we 
obtain  the  weight  of  the  substance  in  water.  This  is  a  negative  quantity, 
and  is  a  measure  of  the  buoyant  power  of  the  substance. 

a      ,a  ..         Weight  in  air 

Specific  gravity  -  __  .  -   . — : f== — - — r-rr: —  - 

Weight  m  air  —  loss  of  weight  m  water 

Weight  in  air 

Weight  inair— (weight  of  sinker -{-substance  in  water— weight  of  sinker  in  water)  * 

To  Illustrate.  —  Weight  of  substance  in  air,  5  grams.  Weight  of  sinker 
in  water,  12  grams.  Weight  of  substance  and  sinker  in  water,  10  grams. 
Difference  of  weight  of  sinker  and  substance  in  water,  and  of  sinker  alone  in 
water  =  10  -  12  =  —  2  grams,  and  we  have:  5  -5-  [5  —  (—  2)]  =  5  -s-7  » 
0.714r  the  specific  gravity  sought. 

Solids  Soluble  in  Water,  and  Lighter.  —  Weigh  with  a  sinker  attached  in 
some  liquid  that  will  not  act  on  the  substance.  Calculate  the  density  (specific 
gravity)  relative  to  this  liquid,  and  then  find  the  true  specific  gravity,  as  under 
B. 

To  Illustrate.  —  Find  specific  gravity  of  potassium,  given  weight  of  potas- 
sium =  4  grams.  Weight  of  sinker  in  air  =  10  grams.  Weight  of  potassium 
and  sinker  in  ligroin  =*  8.6698  grams.  Specific  gravity  of  silver  sinker  = 
10.53.    Specific  gravity  of  ligroin  used  =  0.73. 

First  find  the  specific  gravity  of  the  sinker  referred  to  ligroin.  Keeping 
in  mind  that  density  and  specific  volume  are  reciprocals  of  one  another  (4), 
and  that  the  weights  of  equal  volumes  vary  inversely  as  the  specific  volumes 
(6),  we  have  0.73  :  1  ::  10.63  :x  .  .  .  x  =  14.4246  =  specific  gravity  of  sinker 
referring  to  ligroin. 

Then  find  the  weight  of  the  sinker  in  ligroin.  We  have  just  found  how 
many  times  heavier  a  unit  volume  of  the  sinker  is  than  an  equal  volume  of 
ligroin.  Specific  gravity  (14.4246)  =  weight  in  air  (10  grams)  divided  by 
loss  in  weight  in  ligroin  (10  —  x)  .  .  .  x  =  9.3067  grams. 
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Now  following  the  reasoning  under  (c),  we  obtain  the  following  equation: 
Specific  gravity  potassium  =  —-gi-^  -  j^  -  0.8621. 


METHODS   OF  DETERMINING   SPECIFIC   GRAVITY   OF  LIQUIDS 

1.  Calibrated  vessels,  such  as  measuring  flasks  and  cylinders,  pipettes 
and  burettes. 

The  volume  of  these  vessels  being  known,  we  know  the  weight  of  an  equal 
volume  of  water  at  4°  C.  If  now  the  weight  of  a  definite  volume  of  any  liquid 
such  as  the  contents,  of  a  liter  flask  is  taken,  we  immediately  have  the  neces- 
sary data,  i.  e.  weights  of  equal  volumes. 

2.  Pycnometer.  —  Here  we  have  vessels  of  unknown  volume,  but  either 
having  a  mark  on  the  neck,  or  paving  glass  stopper  with  a  capillary  hole. 
Thus  the  pycnometers  are  made  to  hold  constant  volumes.  Constant  tem- 
perature is  obtained  by  the  aid  of  a  bath  of  constant  temperature.  For  use 
in  a  determination  the  pycnometer  is  weighed  empty,  filled  with  water,  and 
filled  with  the  liquid  under  consideration.  The  weight  of  the  pycnometer 
full  of  water  minus  the  weight  of  the  empty  pycnometer  is  equal  to  the  weight 
of  the  water  it  will  hold.  This  weight,  compared  with  the  weight  of  the  liquid 
that  the  pycnometer  will  hold,  gives  us  the  specific  gravity  of  the  liquid. 

3.  Hydrostatic  Balance.  —  A  body  of  sufficient  density,  e.g.,  a  small 
thermometer,  is  suspended  from  the  end  of  the  balance  arm.  By  placing 
weights  in  the  balance  pan  suspended  from  the  other  end  of  the  balance  arm, 
we  obtain  the  weight  of  the  body  in  air.  It  is  then  weighed,  still  suspended 
from  the  balance  arm,  immersed  in  water,  and  finally  it  is  weighed,  immersed 
in  the  liquid  whose  density  is  to  be  determined. 

The  weight  of  the  body  in  air  minus  its  weight  in  water  is  equal  to  its  loss 
of  weight  in  water,  and  this  loss  corresponds  to  the  weight  of  a  volume  of 
water  equal  to  the  volume  of  the  body.  Similarly,  we  find  the  weight  of  the 
same  volume  of  the  liquid.  The  ratio  of  the  weights  of  this  same  volume  of 
water  and  of  the  liquid  represents  the  ratio  of  the  densities. 
♦  A  source  of  error  is  the  frequently  uneven  wetting  of  the  fine  platinum 
suspending  wire.  This  can  be  overcome,  practically,  by  plating  the  wire 
with  black  platinum. 

Another  source  of  error  is  a  bubble  of  air  frequently  formed  by  water  or  by 
the  liquid  in  the  loop  of  the  wire  from  which  the  small  thermometer  is  sus- 
pended. 

Mohr-,  Westphal-,  Sartorius-,  Specific  Gravity  Balances.  —  In  these 
balances  the  right-hand  half  of  the  beam  is  divided  into  ten  equal  parts  from 
the  fulcrum  to  the  point  of  suspension  at  the  end  of  the  beam.  Suspended 
from  this  end  of  the  beam  is  the  sinker  (thermometer),  while  a  weight  at  the 
other  end  acts  as  a  counterbalance.  When  the  sinker  is  immersed  in  water 
of  4°  C,  the  equilibrium  of  the  balance  is  destroyed  by  the  buoyancy  of  the 
water.    To  adjust  the  equilibrium,  a  weight  equal  to  this  force  and  in  grams 
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equal  to  the  weight  of  the  volume  of  water  displaced  (which  is  equal  to  the 
volume  of  the  sinker)  is  hung  from  the  point  of  suspension.  This  weight  is 
shaped  somewhat  like  O  and  is  called  a  rider.  Other  riders  weighing 
respectively  0.1,  0.01,  0.001  of  the  weight  of  this  rider  constitute  the  set  of 
weights  used  with  these  balances.  With  their  aid  we  can  directly  read  off 
from  the  balance  beam  the  density  of  a  liquid. 

Hydromeier8 

These  instruments  consist  of  a  spindle-shaped  float,  with  a  cylindrical  neck 
containing  a  scale.  They  are  weighted  at  their  lower  end,  thus  bringing  the 
center  of  gravity  very  far  down,  and  insuring  an  upright  position  when 
floating.  They  depend  upon  the  principle  that  a  body*  will  sink  in  a  liquid 
until  enough  liquid  has  been  displaced,  so  that  the  weight  of  the  displaced 
liquid  equals  the  weight  of  the  body. 

The  weight  and  volume  are  so  adjusted,1  that  the  instrument  sinks  to  the 
lowest  mark  on  its  neck  in  the  heaviest  liquid  to  be  tested  by  it,  and  to  the 
highest  mark  on  its  neck  in  the  lightest  liquid  to  be  tested  by  it. 

The  Instrument  always  Displaces  its  own  Weight  of  Liquid.  —  If  we 
subdivide  the  stem  of  the  hydrometer  into  any  number  of  equidistant  divi- 
sions of  volume,  such  that  each  division  represents  the  same  multiple  of  the 
volume  of  the  submerged  portion  of  the  hydrometer  when  floating  in  water, 
we  can  directly  read  off  the  volumes  of  equal  weight,  i.e.,  the  specific  volumes. 

For  example,  let  us  mark  with  the  number  100  the  point  up  to  which  the 
hydrometer  sinks  in  water,  and  let  us  subdivide  the  stem  into  100  equal  parts, 
by  volume,  such  that  each  division  represents  one  one-hundredth  of  the  weight 
bf  the  submerged  volume  of  the  hydrometer.  Then,  if  the  instrument  sinks 
only  up  to  the  mark  75,  for  example,  in  a  liquid  whose  density  is  to  be  deter- 
mined, we  [know  that  75  of  the  above  parts,  by  volume,  weigh  as  much  as 
100  of  these  parts  by  volume  of  water,  or  as  much  as  the  entire  hydrometer 
weighs. 

Water  being  unity,  the  specific  volume  of  the  liquid  (compared  with  water, 
both  volumes  having  the  same  weight),  is  as  75  parts  volume  liquid  are  to 
100  parts  volume  water  or  75/100  or  0.75. 

Seventy-five  volumes  of  the  liquid,  weighing  the  same  as  one  hundred 
volumes  of  water,  must  be  as  much  heavier  than  the  water,  as  75  is  contained 
in  100,  or  1.333+,  consequently  the  relative  density  is  1.333+,  which,  if  we 
have  worked  with  water  and  liquid  of  4°  C,  is  the  true  specific  gravity  of  the 
liquid. 

From  the  following  table,  we  see  that  if  the  same  hydrometer  were  to  be 
used  for  liquids  only  a  little  heavier  than  water  and  for  those  considerably 
heavier,  that  the  intervals,  between  the  lines  indicating  specific  gravity,  would 
become  so  small  as  to  render  the  hydrometer  entirely  useless;  for  the  errors 
of  observation  with  hydrometers  are  relatively  great,  and  the  nearer  the 
divisions  the  greater  will  be  the  error. 

Therefore,  hydrometers  are  made  comprising  only  limited  ranges  of  specific 
gravity,  e.g.,  10-1.2000,  1.2000-1.4000,  1.4000-1.6000. 
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As  a  rule,  it  is  desirable  to  read  off  directly  the  specific  gravity,  and  not 
the  specific  volume  of  a  liquid.  This  specific  gravity  scale  must  be  constructed : 
Equal  differences  of  specific  gravity  are  not  represented  by  equal  differences 
of  parts  volume  marked  on  the  stem: 


Specific 

Degrees 

x°— Degrees 

Gravity. 

Immersed. 

Immersed. 

1.0 

100.0 

l.l 

90.9 

9.1 

Spec.  grav.= 

1.2 

83.3 

7.6 

100/x° 

1.3 

76.9 

6.4 

x°=100/spec. 

1.4 

71.4 

5.5 

grav. 

Degrees  Immersed. 

Specific  Gravity. 

Difference. 

100     100/100 

1.0000 

99     100/99 

1.0101 

0.0101 

98    100/98 

1.0204 

0.0103 

97    100/97 

1.0309 

0.0105 

96     100/96 

1.0417 

0.0108 

95    100/95 

1.0526 

0.0109 

75    100/75 

1.3333 

50    100/50 

2.0000 

.6667 

25     100/25 

4.0000 

2.0000 

10    100/10 

10.0000 

6.0000 

5    100/5 

20.0000 

10.0000 

1     100/1 

100.0000 

80.0000 

Bauntf  Hydrometer 

This  hydrometer  is  extensively  employed  in  the  chemical  industries.'  It  is 
named  after  the  French  chemist,  Antoine  Baume\  born  in  Senlis,  France,  in 
the  year  1728.  He  described  this  instrument  in  the  journal  "  Avant  Coureur" 
in  the  years  1768  and  1769. 

It  depends  upon  the  following  principles: 

The  specific  gravity  of  water,  at  the  temperature  at  which  the  hydrometer 
is  calibrated,  and  at  which  it  is  intended  to  be  used,  is  taken  as  being  unity, 
or  specific  gravity  water  at  17.5°  C,  e.g.  1.000. 

In  writkig  degrees  Baume*  is  abbreviated  to  °  Be*. 

The  original  Baume"  hydrometer  scale  is  marked  0°  at  the  point  up  to  which 
it  sinks  in  a  10  per  cent  sodium  chloride  solution,  and  10°  at  the  point  to  which 
it  sinks  in  water,  both  liquids  being  at  17.5°  C. 

The  distance  between  these  two  fixed  points  is  divided  into  ten  equal 
divisions,  and  this  scale  is  then  continued  above  and  below  these  points. 
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Frequently,  for  liquids  heavier  than  water,  rational  Baume"  scale  hydrom- 
eters are  used  side  by  side  with  hydrometers  for  liquids  lighter  than  water 
whose  scale  is  calibrated  according  to  the  old  Baum6  system.  This  is  likely 
to  produce  confusion. 

Rational  scale  Baume"  hydrometers  have  been  proposed  by  Lunge.  Here 
the  scale  is  marked  0°  at  the  point  up  to  which  the  hydrometer  sinks  in  water, 
and  10°  at  the  point  to  which  it  sinks  in  a  10  per  cent  sodium  chloride  solution, 
both  liquids  being  at  12.5°  C. 

According  to  Lunge,  the  numbers,  indicating  rational  Lunge-Baume"  degrees, 
are  marked  with  the  minus  (— )  sign,  if  the  degrees  refer  to  a  liquid  lighter 
than  water. 

The  old  Baume"  scale  gives  us  no  indication  as  to  whether  a  liquid  lighter 
or  heavier  than  water  is  under  consideration.  The  following  table*  will 
illustrate  what  has  just  been  said. 


Rational 

Degrees 

Baume-Lunge. 

Specific 
Gravity. 

Degrees 
Baume. 

Rational 

Degrees 

Baume-Lunge. 

Specific 
Gravity. 

Degrees 
Baume. 

-50 
-25 
-10 
-  1 
0 

+  1 
+  5 

0.743 
0.852 
0.935 
0.993 
1.000 
1.007 
1.036 

60 
35 
20 
11 
10 
9 
5 

+  9 
+10 
+11 
-15 
+19 
+20 
+21 

1.067 
1.074 
1.083 
1.116 
1.152 
1.161 
1.170 

1 
0 

1 

5 

9 

10 

11 

American  Standard  Baume  Scale.  —  These  various  Baume"  scales  have  been 
the  cause  of  great  confusion.  To  do  away  with  this  uncertainty,  the  Manu- 
facturing Chemists1  Association  of  the  United  States  has  adopted  a  Baume* 
table  calculated  by  aid  of  the  following  formulae:  For  liquids  heavier  than 
water  at  60°  F. 

"^BRF             145  145 

°  Be"  =  145 » specific  gravity  =  , 


sp.  gr. 

For  liquids  lighter  than  water  at  60°  F, 
140 


>B6 


sp.  gr. 


—  130,  specific  gravity  = 


>Be\  -145 


140 
130  +  °  Be* 


The  specific  gravity  determinations  were  made  at  60°  F.,  compared  with 
water  at  60°  F.  (60°  F.  =  15.55°  C.+)  and  are  calculated  for  weights  in  air. 
Twaddle's  hydrometer  is  generally  employed  in  England.  Its  scale  has 
200  degrees,  from  0°  to  200°,  corresponding  to  a  change  of  specific  gravity 
from  1  to  2.  The  degrees  represent  constant  increases  in  specific  gravity. 
Water  at  4°  C.  is  given  a  specific  gravity  of  1000.     An  increase  of  specific 

*  This  table  is  taken  from  Dr.  R.  Dierbach,  "  Der  Betriebeohemiker,"  2nd  Ed.,  p.  100. 
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gravity  of  5  units  corresponds  to  an  increase  of  1°  Tw.  Therefore,  at  15.55°C. 
specific  gravity  =  1  +  .005  Tw°. 

Alcoholometers  frequently  employed  are  those  of  Richter  and  of  Tralles. 

Renter's  alcoholometer  shows  the  per  cent  by  weight  of  alcohol  in  an 
aqueous  alcoholic  solution.  It  has  a  decimal  scale.  The  points  up  to  which 
the  instrument  sinks  in  0  per  cent  (H20),  5  per  cent,  10  per  cent,  etc.,  solutions 
are  noted,  and  the  intervals  are  decimally  subdivided. 

Tralles'  alcoholometer  shows  the  percentage  by  volume  of  alcohol  in  an 
aqueous  alcoholic  solution.  It  is  so  constructed,  that,  for  every  per  cent 
volume  of  alcohol  shown  on  the  scale,  an  equal  volume  of  the  instrument  is 
submerged,  e.g.,  with  100  per  cent  alcohol,  the  instrument  should  be  just 
below  the  surface  of  the  alcohol. 

CORRECTIONS   TO   BE  APPLIED   IN   SPECIFIC   GRAVITY  DETER- 
MINATIONS 

To  obtain  the  true  specific  gravity  of  substances,  their  density,  at  4°  C, 
and  in  va&uo,  must  be  compared  with  the  density  of  water,  at  4°  C,  in  vacuo. 

Correction  for  Temperature 

Tables  are  published  showing  the  "weight  of  a  cubic  centimeter,  or  the 
volume  of  a  gram  of  distilled  water  at  different  temperatures. 

In  case  we  know  the  weight  of  one  cubic  centimeter  of  water,  at  the  tem- 
perature at  which  the  density  determination  was  made,  we  obtain  (see  defini- 
tion 6): 

(a)  Specific  gravity  at  4°;  specific  gravity  at  t°;  density  at  4°;  density 
at  t°.  ' 

Specific  gravity  4°  =  (specific  gravity  t°  X  density,  water  at  4°) /density, 
water  at  *°. 

Where  we  know  the  volume  of  a  cubic  centimeter,  at  £°,  we  obtain:  Specific 
gravity  at  4°:  specific  gravity  at  t°::  volume  1  ccm.  water  aU°  :  volume  1 
ccm.  water  at  4°. 

(6)  Specific  gravity  4°  =  (specific  gravity  t°  X  volume  1  ccm.  water,  t°)/ 
volume  1  ccm.  water,  4°. 

If  we  know  the  cubical  coefficient  of  expansion,  at  or  around  the  tempera- 
ture of  the  determination,  we  have  S  =  s  [1  +  a{t  —  T)],  where  s  =  density 
at  temperature  of  determination,  t°  (for  a  solid  t°  =  temperature  in  water), 
S  =s  density  at  any  other  temperature  T,  while  a  =  coefficient  of  expansion. 

Most  liquids  have  an  irregular  expansion.  This  is  taken  from  tables.  If 
the  volumes  of  the  same  weight  of  a  liquid  be  V  at  T°  and  v  at  t°,  and  S  and 
*  be  the  densities  at  T°  and  t°,  we  have: 

«  — xf 

For  technical  use,  specific  gravity  is  frequently  determined  at  any  convenient 
temperature,  and  referred  to  water,  of  either  that  same  temperature,  or  to 
water  at  4°  C.,  weight  in  air  being  taken  as  a  basis.    Thus  15°  C./15°  C,  after 
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the  specific  gravity  figure,  means  that  the  temperature  of  the  solid  or  liquid 
was  15°  C,  at  the  time  of  the  determination,  and  that  the  weight  of  a  unit 
volume  of  it  was  compared  with  the  weight  of  a  unit  volume  of  water  at 
15°  C.  Similarly,  15°  C./4°  C,  after  the  specific  gravity  figure,  means  that 
here  comparison  is  made  with  the  weight  of  a  unit  volume  of  solid  or  liquid 
at  15°  C,  with  the  weight  of  a  unit  volume  of  water  at  4°  C. 

To  convert  from  one  system  to  the  other,  and  to  standard  conditions, 
proceed  as  follows,  taking  the  above  figures  to  illustrate  the  method: 

w  15°  C.  =  weight  unit  volume  of  liquid  at  15°  C,  w  15°  C.  =  weight  of 
unit  volume  of  water  at  15°  C,  w  4°  C.  =  weight  unit  volume  water  at 
4°C. 

Specific  gravity  15°/15°  =w  15° /w  15°.     Specific  gravity  15°/4°  =w  15° /w  4°. 

Then  w  15°  =  specific  gravity  15°/15°  X  w  15°,  and  w  15°  =  specific  gravity 
15°/4°  X  w  4°,  and  we  have: 

(c)  Specific  gravity  15°/15°   -   (specific  gravity  15°/4°   X  w  4°)/w  15°. 

(d)  Specific  gravity  15°/4°  =  (specific  gravity  15°/15°  X  w  15°) /w  4°. 

To  convert  from  specific  gravity  15°/4°  to  4°/4°,  we  proceed  as  under  (a) 
or  (6)  above.  is° 

To  Illustrate.  — The  density  of  Uranium  is  given  as  18.685 ~^  on  page  208. 
To  obtain  the  true  specific  gravity,  we  obtain,  from  a  table,  the  density 
of  water  at  13°,  or  the  volume  oT  1  gram  of  water  at  13°.  Then,  by  (a) : 
18.685/0.99941  (density)  -  18.696*  and  by  (6)  18.685  X  1.00059  (volume)  = 
18.696*. 

Correction  to  Weight  in  Vacuo,  and  a  Combination  of  (his  with  the 
Temperature  Correction 

In  the  following  discussion  and  formulae,  let  d  —  density  of  water,  at  t°, 
used  for  comparison.  X  =  (0.00012),  the  mean  density  of  air  referred  to 
water  (see  under  atmosphere,  p.  517),  m  —  apparent  mass  (weight)  in  air 
of  body,  as  found  by  aid  of  balance/ or,  in  case  of  determinations  of  density 
of  liquids  with  the  aid  of  the  glass  body,  e.g.(Westphal  balance),  the  apparent 
loss  of  weight  of  this  body  when  immersed  in  the  liquid,  w  =  apparent 
mass  (weight)  in  air  of  the  volume  of  water  equal  to  the  volume  of  the  body. 
In  case  of  liquids,  w  —  apparent  weight  in  air  of  the  water  in  the  pycnometer, 
or  of  the  volume  of  water  displaced  by  the  glass  body  (buoyancy).  In  case 
of  solids,  w  =  apparent  loss  of  weight  of  the  body  in  water,  in  determinations 
depending  upon  buoyancy,  or  the  apparent  weight  in  air  of  the  water  dis- 
placed, when  a  solid  is  placed  in  the  pycnometer  full  of  water,  m/w  = 
specific  gravity,  uncorrected. 

Discussion.  —  If  a  body,  solid  or  liquid,  weighs  m  in  air,  and  displaces  a 
mass  of  air,  o,  its  weight  in  vacuo  is  m  +  a.  In  case  the  weight  to  of  a  volume 
of  water  equal  to  that  of  the  solid,  has  been  determined  in  air,  its  weight  in 
vacuo  will  be  w  +  a.  Again,  if  the  apparent  loss  of  weight  of  a  body  by  sub- 
mersion in  water  was  determined,  this  weight  must  also  be  increased  by  a, 
since,  in  vacuo,  this  weight  would  have  been  greater  than  in  air  by  a.  And 
again,  if  the  density  of  a  liquid  is  determined  by  comparing  the  apparent  loss 
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of  weight  of  a  solid  in  water,  and  in  the  liquid,  each  loss  must  be  increased, 
for  the  same  reason  as  above,  by  a. 

Now,  if  the  water  used  did  not  have  the  density  I,  but  had  a  density  d, 
then  the  same  volume  of  water  would  weigh,  at  4°,  not  w  +  o,  but  (w  +  a)/d. 
Therefore,  the  true  specific  gravity  of  the  body  would  be  S  =  {m  +  a)/ 
[{w  +  a)/d]  =  {m  +  a)d/(w  -f  a).  Now  as  {w  +  <*)/d  is  equal  to  the  volume 
of  the  displaced  air  (volume  =  weight /density),  whose  density  is  X,  the  weight 

of  this  air  will  be  a  =  X  (10  +  a)/d,  or  a  = » 

a  —  X 

Substituting  this  value  for  a  in  S  =  (m  +  a)d/(w  +  a)  we  obtain 

(1)  £  =  (m/w?)  (d  -  X)  +  X  or  {m/w)d  +  (1  -  m/w)  X. 

Proof  and  derivation  of  above  formula: 

,     wX 

m  H 

„      ,         d  —  X       , wid  —  mX  +  wX      md  —  mX  +  w\      md  ,  w-m, 

8  —  d  sr  rf  ; ; —  =   as 1 X. 

w       V 

t 

I  The  importance  of  the  corrections  obtained  by  the  above  formula&  will 
become  apparent  from  the  following,  showing  that  the  uncorrected  result  may 
be  as  much  as  0.08  too  high. 

A  piece  of  Uranium  weighs  37.37  grams  in  air.      Specific  gravity  U  = 

I  18.685^,  l  ccm.  U  weighs  18.685  grams  in  air.     1  gram  U  has  a  volume  of 

1/18.685  ccm.   =  0.053518  ccm.     1  gram  U  displaces  0.053518  ccm.  of  air, 

0.053518  ccm.  of  water.    37.37  grams  U  displaces  37.37  X  0.053518  ccm.  = 

2  ccm.  of  air  and  the  same  volume  of  water. 

One  ccm.  air  weighs  0.001293  gram,  2  ccm.  air  weighs  0.002586  gram.  Weight 
of  volume  of  water  equal  to  volume  of  U  =  2  grams.  Weight  in  vacuo  of 
U  =  37.37  +  0.002586  gram  =  37.372586  grams.  Weight  in  vacuo  of  a  vol- 
ume of  water  equal  to  volume  of  U  =  2  +  0.002586  gram  =  2.002586. 

Specific  gravity  U  reduced  to  (weights  in)  vacuo  -  37.372586/2.002586  = 
18.662^-.     18.685  in  air  -  18.662  in  vacuo  =  0.023  difference.     18.662^  = 

18.673*.     18.696  -  18.673  =  0.023  difference. 

« 

If  the  expansion  of  water  were  neglected,  the  difference  would  be:  Density 
V*  =  specific  gravity,  4°  X  density  water,  t°.  Density  U  *  =  U*  X  density 
water,  30°  -  18.592^.  Differences:  18.673  -  18.662^  =  0.011,  18.673  - 
18.592^  -  0.081. 

Corrections  for  Differences  in    Temperature    During    the   Determination  of 
Density,  with  ike  Pycnometer  or  with  the  Aid  of  the  Glass  Body  or  Sinker 

If,  when  using  the  pycnometer,  there  is  a  difference  of  temperature  between 
the  water  and  the  liquid  whose  density  is  to  be  compared,  the  mass  of  the 
volume  of  water  of  tn  degrees  and  density  dn  has  to  be  recalculated  to  the  mass 
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of  the  volume  of  water  that  would  fill. the  pycnometer  at  t  degrees  and  that 
would  then  have  a  density  d. 

If  the  net  weight  of,  or  the  weight  in  water,  or  the  buoyancy  in  water  (of 
the  glass  body  or  sinker),  at  the  temperature  tn,  indicates  an  apparent  net 
weight  i0»,  or  an  apparent  buoyancy  wn,  then,  to  find  the  corresponding  weight 
10,  or  buoyancy  w,  at  another  temperature,  t,  at  which  the  net  weight,  in  the 
pycnometer,  of  the  liquid  whose  density  is  to  be  determined  was  found,  or 
at  which  the  buoyancy  of  the  glass  body  or  sinker  in  the  liquid  was  found, 
or  the  temperature  of  the  water,  or  other  liquid,  in  a  pycnometer,  after  putting 
into  it  a  solid  whose  density  is  to  be  determined,  was  found,  we  have: 

The  correction  for  the  expansion  of  water  will  be  an  addition  of  wn  {d  —  dn) 
to  Wn,  and  the  correction  for  the  increase  in  volume  of  the  water  due  to 
the  increase  in  volume  of  the  pycnometer  will  be  an  addition  of  WnB  (t  —  tn) 
to  wn.    We  have  now  (definition  6)  d  :  dn  ::  m/w:  m/wn  *=  d  :  dn  ::  m/wm  : 

m/wnm  =  d  :  dn  ::  w  :  wn)  w  —  -j- ,  the  pycnometer,  or  the  glass  sinker  = 

dn 

Wn  +  Wn[l+SB{t-tn)]  /.    W  =  Wn[l  +  SB(t-tn)]d/dn.      But   as  d/dn  - 

1  —  (1  —  d) /l  —  (1  —  dn)  =  1  +  {d  —  dn)t  the  above  expression  becomes:  w  =  wn 
+  wn  l(d  -dn)+ZB(t-  tn)).  The  quantity  {d  -dn)3B(t-  tn)  is  insignifi- 
cant, and,  therefore,  neglected. 

This  expression  should  be  inserted  in  the  formula  (1)  in  place  of  w,  then 
S  -  [M/{wn  -I-  wn)]  [(d  -  dn)+  3  B  (t  -  tn)\  [(d  -  X)+  X].  The  quantity  in 
brackets  can  readily  be  taken  from  tables. 

0    A  -  0.00120 

JThis  term  should  be  determined  for  the  temperature  interval  that  is  likely  to 

occur,  and  plotted  in  a  curve.     For  a  determination  at  temperature  t,  take 

value  for  W  and  calculate  specific  gravity  S  (for  temperature  t  degrees)  where 

M  =  apparent  weight  of  liquid  in  pycnometer,  or  equals  apparent  buoyancy ) 

in  liquid. 

M 
S  =  — ;  +  0.00120.    Proof  of  this  formula  by  combining  formula  t  and  2. 
W 

Taken  from  Kohlrausch:   Lehrbuck  der  proktischen  physik,  9th  Ed.,  p.  70 

(top). 

Hydrometers  have  indicated  upon  their  stem  the  temperature  at  which 
they  are  to  be  used.  This  temperature  is  usually  60°  Fahrenheit  (15.55°  C.)  on 
technical  hydrometers,  a  temperature  readily  obtained  and  held  constant 
To  obtain  correct  readings  determinations  should  be  made  at  this  tempera* 
ture.  Liquids,  as  a  rule,  do  not  expand  uniformly.  Their  expansion  should 
be  obtained  from  tables  which  have  been  experimentally  obtained.  If 
table  giving  the  volume  of  a  mass  of  liquid  at  the  temperatures  T  and  t  is  si 
hand,  then  if  S  =  specific  gravity  at  T°,  and  if  s  be  that  at  t°,  we  have  (sel 
under  definition  5)  S/v  =  s/V,  S  -  s.v/V. 

For  given  liquids,  temperature  allowances  within  a  certain  range  of  specifil 
gravity  are  determined  and  published.  These  allowances  are  published  ia 
books  dealing  with  chemical  and  physical  tables  and  constants. 
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USE  OF  SPECIFIC  GRAVITY  TABLES 
ACID   CALCULATIONS 

Large  shipments  of  acid,  particularly  sulphuric  acid,  are  usually  billed  and 
paid  for  on  the  basis  of  66°  Be*,  50°  B6,  etc.  It  is,  therefore,  necessary  to  cal- 
culate the  actual  strength  of  the  acid  shipped  to  its  equivalent  in  66°  B6, 
50°  B6  or  to  whatever  strength  basis  the  acid  is  billed  and  paid  for. 

The  weight  of  one  cubic  foot  of  water  at  60°  F.  has  been  found  to  be  62.37 
pounds.  The  weighty  a  cubic  foot  of  an  acid  is  its  specific  gravity  multiplied 
by  62.37.  The^acid  content  corresponding  to  66°  B6  (oil  of  vitriol,  O.  V.)  has 
been  carefully  ascertained  and  found  to  be  93.19  per  cent  HjSO*.  (p.  392).  A 
sample  of  sulnmiric  acid  of  65.75°  Be  containing  91.80  per  cent  H2SO4  is 
equivalent  to  I 

~7^  X  100  =  98.51  per  cent  O.  V., 

and  as  a  cubic  foot  of  65.75°  Be"  acid  weighs  114.12  pounds  the  number  of 
pounds  of  oil  of  vitriol  equivalent  to  one  cubic  foot  of  this  acid  is 

91.80  . 


93.19 


X  114.12  =  112.42  pounds  O.  V. 


The  equivalent  per  cent  in  60°  Be*  (77.67  per  cent  H2S04)  of  an  acid  of  64°  Be* 
(85.66  per  cent  H2SO4)  is 

j^-  X  100  =  110.29  per  cent  60°  Be\ 
77.67 

and  as  60°  Be"  corresponds  to  1.7059  specific  gravity,  the  pounds  of  60°  Be" 
equivalent  to  one  cubic  foot  of  64°  B6  acid  is 

85.66  , 


77.67 


X  1.7059  X  62.37  =  123.14  pounda  60°  Be. 


Correction  for  temperature  must  be  made  when  determining  the  specific 
gravity.  As  an  example  illustrating  the  use  to  which  the  specific  gravity 
tables  may  be  put:  suppose  it  is  required  to  calculate  the  number  of  pounds 
of  50°  Be"  sulphuric  acid  in  a  shipment,  the  following  data  being  given: 

Forty-two  inches  of  sulphuric  acid  are  drawn  out  of  the  tank  at  a  tempera- 
ture of  101°  F. 

Suppose  we  find  by  calculating  the  capacity  of  the  tank  from  the  inside 
measurements  that  1  inch  of  liquid  in  the  tank  corresponds  to  50.00  cubic 
feet.  A  sample  taken  from  the  tank  and  tested  in  the  laboratory  showed 
56.88°  Be"  at  92°  F.  Correction  must  be  made  for  the  temperature  in  order 
to  reduce  it  to  60°  F.,  the  temperature  for  which  the  tables  are  constructed: 

92  -  60  -  32  difference. 

From  the  table  under  the  caption  "Allowance  for  Temperature,"  it  is  seen 
that  the  allowance  for  60°  B6  acid  is  0.026°  Be"  for  each  degree  Fahrenheit, 
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s  . 

and  that  the  correction  for  50°  B6  acid  is  0.02C*  BeV  As  the  acid  in  question 
is  about  midway  between  these  points,  the  allowance  for  each  degree  Fahren- 
heit is  very  nearly  0.027°  B6.    The  correction  for  temperature  is 

32  X  0.027  -  0.86°  B6, 

and  as  the  standard  temperature,  60°  F.,  is  lower  than  92°  F.,  the  temperature 
at  which  the  Baum6  of  the  sample  was  taken,  this  amount  must  be  added. 
The  BaumS  of  the  acid  at  60°  F.  is,  then, 

56.88  +  0.86  -  57.74°  Be\ 

The  Baume"  of  the  acid  at  101°  F.,  the  temperature  at  which  the  acid  was 

drawn  off,  is  calculated 

101  -  60  =  41°  F.  difference, 
41  X  0.027  -  1.11°  B6  correction, 

and  as  the  density  of  the  acid  is  lowered  as  the  temperature  is  raised 

57.74  -  1.11  -  56.63°  B$  at  101°  F. 

The  easiest  way  to  get  the  specific  gravity  corresponding  to  this  degree  Baume' 
is  by  interpolating  the  given  data: 

57°  Be  =  1.6477  specific  gravity. 
56°  B6  -  1.6292  specific  gravity, 
diff.     =  0.0185  specific  gravity. 
56.63  -  56.00    =  0.63°  B6  difference. 
0.0185  X  0.63      -  0.0117  specific  gravity. 
1.6292  +  0.0117  =  1.6409  specific  gravity 
*f{,ft  corresponding  to  56.63°  Be\ 

Then  as  42  pduAds  were  drawn  from  the  tank,  the  pounds  drawn  off  are 
42  X  50.00  X  62.37  X  1.6409  =  214,920  pounds. 

As  the  acid  is  sold  on  the  basis  of  50°  B6,  the  pounds  of  50°  B6  corresponding 
to  57.74°  B6  acid  is  easily  found  by  interpolating  from  the  table. 

58°  B6  -  119.59  per  cent  50°  B6  acid. 
57°  Be  «  117.00  per  cent  50°  B6  acid, 
diff.     =     2.59  per  cent  50°  B6  acid. 
2.59  X  0.74  =     1.92. 

117  -h  1.92  =  118.92  per  cent  50°  B6  acid  corresponding 
to  57.74°  Be  acid. 
214,920  X  1.1892  -  255,827  pounds  50°  Be  acid. 
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PROBLEMS 

1.  (a)  What  is  the  per  cent  oil  of  vitriol  (93.19  per  cent  H2S04)  equivalent 
to  62.18  per  cent  sulphuric  acid?  (b)  What  is  the  per  cent  of  50°  Be*  sulphuric 
acid  (62.18  per  cent  H2SO4)  equivalent  to  oil  of  vitriol? 

Ans.     (a)  66.72  per  cent;    (b)   149.87  per  cent. 

2.  (a)  What  is  the  equivalent  in  oil  of  vitriol  (93.19  per  cent  H2S04)  of 
600  pounds  of  a  sulphuric  acid  of  89.55  per  cent  H2S04?  (b)  In  50°  Be*  sul- 
phuric acid  (62.18  per  cent  H2S04)? 

Ans.     (a)  576.6  lbs.;  (b)  864.12  lbs. 

3.  Knowing  that  60°  Be  sulphuric  acid  contains  77.67  per  cent  H2S04  and 
that  50°  Be*  sulphuric  acid  contains  62.18  per  cent  H2S04,  what  is  the  number 
of  pounds  of  50°  Be*  sulphuric  acid  equivalent  to  a  cubic  foot  of  60°  Be*  sul- 
phuric acid? 

Ans.     132.91  lbs. 

4.  50°  Be*  sulphuric  acid  contains  62.18  per  cent  H2S04  and  52°  Be*  acid 
contains  65.13  per  cent  H2S04.  (a)  To  how  many  pounds  of  50°  Be*  sul- 
phuric acid  are  350  cubic  feet  of  52°  Be*  acid  equivalent?  (b)  If  60°  Be 
sulphuric  acid  contains  77.67  per  cent  H2S04,  to  how  many  pounds  of 
60°  Be  sulphuric  acid  are  530  cubic  feet  of  52°  Be*  acid  equivalent? 

Ans.     (a)  35,647.5  lbs.;   (b)  43,216.2  lbs. 

5.  Calculate  the  equivalent  weight  in  terms  of  60°  Be*  sulphuric  acid  equiv- 
alent to  2310  cubic  feet  measured  at  102°  F.,  a  sample  of  which  showed 
59.66°  Be  at  80°  F. 

Ans.    243,150  lbs. 

6.  Calculate  the  weight  of  50°  Be*  sulphuric  acid  equivalent  to  a  shipment 
of  2130.61  cubic  feet  measured  at  120°  F.,  a  sample  of  which  showed  56.14°  Be 
at  80°  F.*  Ans.    252,410  lbs. 

7.  How  many  pounds  of  66°  Be*  sulphuric  acid  are  equivalent  to  a  shipment 
of  2507  cubic  feet  measured  at  92°  F.,  a  sample  of  which  showed  65.52°  Be*  at 
77°  F.?  Ans.    282,614  lbs. 

8.  A  sample  of  bismuth  weighed  14.738  grams  in  air  and  13.235  grams  in 
water,  (a)  What  is  the  density  of  the  bismuth?  (b)  What  is  the  weight  of 
a  cube  of  bismuth,  2  cm.  on  an  edge?  (c)  How  many  cubic  centimeters  in  a 
kilogram  of  bismuth? 

Ans.     (a)  9.805;   (b)  78.44  grams;  (c)  101.98  cc. 
Rel.  dens.  -  W/(W  -  w). 

(a)  14.738  -  13.235  -  1.503  grams  loss  of  weight  in  water 
14.738/1.503  =  9.805  specific  gravity. 

Mass  =  rel.  dens.  X  vol. 

(b)  Mass  =  9.805  X  (2)8  =  78.44  grams. 

Vol.    =  mass/specific  gravity.  % 

(c)  Vol.    -  1000/9.805  =  101.98  ccm. 

*  In  commercial  transactions,  calculations  are  often  carried  to  a  degree  of  accuracy  unwar- 
ranted by  the  accuracy  of  the  readings. 
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9.  A  sample  of  cork  weighed  2.140  grams  in  air.  A  silver  sinker  (specific 
gravity  10.53)  of  10.000  grams  was  employed,  the  combination  of  sinker  and 
cork,  in  water,  weighing  2.274  grams.    Find  the  specific  gravity  of  the  cork. 

Ans.    0.240. 
Specific  gravity  =  IP/ (IP  +  x  —  w). 

The  sinker  will  displace  a  volume  of  water  equal  to  its  volume.  The  weight 
of  this  water  will  be  equal  to  the  loss  of  weight  of  the  sinker,  when  weighed 
in  water. 

10/10.53  -  0.9497  cm.  =  0.9497  gram. 

10.00  -  0.9497  =  9.0503  grams,  weight  in  water  of  sinker. 

Substituting  in  the  formula: 

2.14/(2.14  +  9.0503  -  2.274)  -  2.14/8.9163  =  0.240. 

10.  A  block  of  pine  weighed  6.431  grams  in  air.  With  a  sinker  attached 
to  the  block  by  a  fine  thread,  the  sinker  being  in  water  and  the  block  in  air, 
the  combination  weighed  18.530  grams;  the  combination  of  both  sinker  and 
block  in  water  weighed  7.635  grams.  Find  the  specific  gravity  of  the  block 
of  pine.  Ans.    0.5903. 

Specific  gravity  =  W/W'~  W")  -  6.431/(18.53  -  7.635) 
=  6.431/10.895  -  0.5903. 

11.  Find  the  specific  gravity  of  a  sample  of  sand,  from  the  following  data: 
Weight  of  sand  taken  4.655  grams;  weight  of  bottle  full  of  water  80.04 
grams;  weight  of  bottle  containing  sand  and  filled  up  with  water  82.755 
grams.  Ans.     2.399. 

Specific  gravity  -  W/[W  -(IP"-  IP')]  =  4.655/[4.655  -  (82.755  -  80.04)] 
i  =  4.655/1.94  =  2.399. 

12.  A  platinum  ball  weighed  42.96  grams  in  air,.  40.96  grams  in  water, 
39.548  grams  in  sulphuric  acid,  and  41.264  grams  in  naphtha.  Find  the 
specific  gravity  (a)  of  the  sulphuric  acid,  (b)  of  the  naphtha,  and  (c)  of  the 
platinum.  Ans.     (a)  1.706;  (b)  0.848;  (c)  21.48. 

Specific  gravity  =  (IP  -  W")/{W  -  IP'). 

(a)  (42.96  -  39.548)/(42.96  -  40.96)  =  3.412/2  =  1.706. 

(b)  (42.96  -  41.264)/(42.96  -  40.96)  =  1.696/2  =  0.848. 

(c)  42.96/(42.96  -  40.96)  =  42.96/2  =  21.48. 

13.  (a)  Convert  specific  gravity,  1.7957,  into  degrees  Baume*.  (b)  Con- 
vert 65.25°  Baume*  (heavier  than  water)  into  specific  gravity,  (c)  Convert 
specific  gravity,  0.7692,  into  degrees  Baume.  (d)  Convert  51°Baum6 
(lighter  than  water)  into  specific  gravity. 

Ans.     (a)  64.25°;   (b)  1.8182;   (c)  52°;   (d)  0.7735. 

14.  0.0203  gram  of  gold  (specific  gravity,  19.32)  were  plated  on  a  brass 
weight  having  »  superficial  area  of  13.5  sq.  cm.  What  is  the  thickness  of  the 
gold  plating?  Ans.    0.000777  mm. 

We  have  0.0203  gram  Au  1  cc.  Au  weighs  19.32  grams  0.0203/19.32  = 
volume  of  Au  spread  over  13.5  sq.  cm.    [(0.0203/19.32)/13.5]  cc.  -  volume 
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of  Au  spread  over  1  sq.  cm.,  and  this  divided  by  1  sq.  cm.  =  thickness  of 
Au  film,  0.0000777  cm. 

15.  A  steel  sphere  of  1.90  cm.  diameter  weighed  28.25  grams.  What  is 
the  density  of  the  steel  sphere? 

Ans.    7.866. 

16.  The  best  funnels  are  made  with  an  angle  of  exactly  60°.  If  a  funnel 
measures  7.5  cm.  across  the  top,  what  size  filter  paper  will  fit  it  flush  with  the 
edge?  Ans.     15  cm.  diam. 

17.  A  piece  of  aluminum  wire  200  mm.  long  weighs  0.1327  gram.  What 
length  should  be  taken  to  make  a  centigram  rider? 

Ans.     15.05  mm. 

18.  A  certain  catalogue  gives  the  following  data  about  platinum  foil: 
Platinum  foil,  medium,  0.003  inch  thick,  1  gram  per  square  inch.  Assuming 
the  price  of  platinum  to  be  $0.80  per  gram,  what  would  a  cone  for  electrolysis 
cost,  having  a  slant  height  of  4  inches  and  a  diameter  at  the  base  of  3  inches? 

Ans.     $15.09. 

19.  A  block  of  wood,  7.49  X  7.46  X  3.78  cm.  weighs  152.7  grams.  What 
is  its  specific  gravity?  Ans.     0.723. 

20.  Linseed  oil  has  a  specific  gravity  of  0.930.  What  will  it  weigh  per 
gallon?     (1  gallon  =  231  cubic  inches.) 

Ans.    7.758  lbs. 

21.  A  drum  has  a  capacity  of  4  cubic  feet*  how  many  pounds  of  ammonia 
of  0.8917  specific  gravity  will  it  hold?  (Take,  the  weight  of  one  cubic  foot 
of  water  as  62.37  pounds.) 

Ans.     222.5  lbs. 

22.  What  is  the  weight  of  15  cubic  feet  of  oil  of  vitriol,  whose  specific 
gravity  is  1.8354?  Ans.     1717  lbs. 

23.  What  is  the  volume  of  100  pounds  of  hydrochloric  acid  of  1.2003  specific 
gravity?  Ans.     1.335  cu.  ft. 

24.  A  casting  of  iron  weighs  1000  kilograms.  Taking  the  specific  gravity 
of  iron  as  7.23,  what  is  its  volume? 

Ans.     138.3  liters. 

25.  A  platinum  wire  7.25  cm.  long  weighs  1.0762  grams.  The  specific 
gravity  of  platinum  is  21.48.     Find  the  diameter  of  the  wire. 

Ans.    0.938  mm. 

26.  What  is  the  radius  of  a  steel  sphere  (specific  gravity  =  7.81)  equal  in 
weight  to  a  brass  sphere  (specific  gravity  =  8.40)  of  1.5  cm.  radius? 

Ans.     1.54  cm. 

27.  Faraday  estimated  that  the  ductility  of  gold  was  so  high  that  the  gold 
in  four  English  sovereigns  could  be  drawn  into  a  wire  long  enough  to  surround 
the  earth.  The  weight  of  a  sovereign  is  7.988  grams,  and  it  contains  91.66 
per  cent  gold.  If  a  quadrant  of  the  earth  is  10,000,857  meters,  what  is  the 
thickness  of  the  wire?     (Specific  gravity  of  gold  =  19.3.) 

Ans.    0.0002198  mm. 
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28.  A  casting  of  iron  is  suspected  of  having  internal  cavities.  In  air  it 
weighs  170.42  grams;  in  water,  145.60  grams.  The  specific  gravity  of  cast 
iron  is  7.23.    Has  the  casting  any  cavities,  and  if  so,  what  is  their  volume? 

Ana.     1.25  cc, 

29.  In  obtaining  the  specific  gravity  of  a  sample  of  heavy  spar,  the  following 
weights  were  obtained:  weight  in  air,  5.127  grams;  weight  in  water,  3.969 
grams.    What  is  the  relative  density  of  the  sample? 

An*.    4.427. 

30.  In  obtaining  the  specific  gravity  of  a  brass  weight,  the  following  read- 
ings were  obtained:  weight  in  air,  116.62  grams,  weight  in  water,  102.81 
grams,  temperature  of  the  water,  20°  C.  Volume  1  gram  H20  at  20°  C.  =» 
1.001773  cc.     What  is  the  specific  gravity  of  the  brass  weight? 

Arts.    8.430. 

31.  Find  the  weight  of  a  cubic  foot  of  water  at  60°  F.  Density  of  water 
at  60°  F.  is  0.999050.  Ana.    62.363  lbs. 

32.  Calculate  the  relative  density  of  a  block  from  the  following  data: 
Weight  of  block  alone  in  air,  152.7  grams;  weight  of  block  in  air,  and  sinker 
in  water,  218.5  grams;  weight  of  block  and  sinker  in  water,  9.5  grams. 

•  Ana.    0.7306. 

33.  Find  the  relative  density  of  gutta-percha  from  the  following  data: 
Weight  of  gutta-percha  in  air,  4.152  grams;  weight  of  sinker  in  air,  10.450 
grams;  weight  of  sinker  in  water,  7.546  grams;  weight  of  gutta-percha  and 
sinker  in  water,  7.405  grams.  Ana.    0.967. 

34.  A  sample  of  willow  weighed  in  air  3.820  grams.  A  sinker  of  lead 
(specific  gravity  11.4)  of  a  volume  of  1.632  cc.  was  employed,  the  combination 
weighing  in  water  14.26  grams.    What  is  the  specific  gravity  of  the  willow? 

Ana.    0.5847. 

35:  At  a  certain  temperature  a  specific  gravity  flask  holds  83.327  grams  of 
alcohol  (specific  gravity,  0.8164),  155.79  grams  of  sulphuric  acid,  and  120.44 
grams  of  potassium  hydroxide  solution.  Determine  the  specific  gravity  (a) 
of  the  sulphuric  acid,  and  (b)  that  of  the  potassium  hydroxide  solution. 

Ana.     (a)  1.526;   (b)  1.180. 

36.  A  piece  of  glass  weighed  5.236  grams  in  air,  and  its  specific  gravity  was 
3.256.  It  weighed  3.702  grams  in  a  solution  of  ammonia.  Find  the  specific 
gravity  of  the  ammonia.  Ana.    0.9539. 

37.  A  cylinder  sank  54.40  centimeters  when  immersed  in  water,  and  39.85 
centimeters  in  gasoline.     What  is  the  relative  density  of  the  gasoline? 

Ana.    0.7325. 

38.  A  cylinder  was  immersed  in  water  at  4°  C,  and  was  marked  1.000  at 
the  depth  to  which  it  sank.  It  was  then  immersed  in  a  liquid  of  1.2083 
specific  gravity,  and  the  depth  to  which  it  sank  was  marked  1.250.  The 
distance  between  these  marks  was  divided  into  25  equal  spaces.  When  the 
cylinder  was  placed  in  a  third  liquid,  it  sank  to  the  1.150  mark,  what  ia 
the  specific  gravity  of  this  liquid?  Ana.     1.125. 
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39.  One  side  of  a  U-tube  is  filled  with  glycerine,  the  other  with  mercury 
(density,  13.6).  If  17.4  cc.  of  mercury  balance  187.8  cc.  of  glycerine,  what  is 
the  specific  gravity  of  the  glycerine?  Ans.     1.26. 

40.  A  cylinder  when  immersed  to  a  certain  depth  in  water  weighed  37.93 
grams.  When  immersed  to  the  same  depth  in  gasoline,  it  weighed  27.55 
grams.     What  is  the  relative  density  of  the  gasoline?  Ans.    0.7263.    , 

41.  Find  the  specific  gravity  of  the  liquid  from  the  following:  Weight  of 
specific  gravity  bottle,  40.327  grams;  weight  of  specific  gravity  bottle  and 
water,  143.252  grams;    weight  of  specific  gravity  bottle  and  liquid,  108.779. 

Ans.    0.665. 

42.  Bunsen  gives  the  following  data.  From  it  calculate  the  relative  density 
of  calcium.  Weight  of  empty  bottle,  13.640  grams;  weight  of  bottle  filled 
with  naphtha,  20.275  grams;  weight  of  bottle  partly  filled  with  naphtha, 
16.650  grams;  weight  of  bottle  partly  filled  with  naphtha  and  calcium,  19.150 
grams;  weight  of  bottle  full  of  naphtha  and  calcium,  21.576  grams;  density 
of  the  naphtha,  0.758.  Ans.     1.581. 

43.  A  sample  of  bronze  is  made  up  of  31.50  per  cent  zinc,  3.00  per  cent 
tin,  and  65.50  per  cent  copper.  What  is  its  specific  gravity,  supposing  no 
change  in  volume  occurred  in  alloying?  (Specific  gravities:  zinc  =  7.142; 
copper  -  8.93;  tin  =  7.29.)  %  Ans.     8.226. 

44.  A  piece  of  brass  weighed  9.0331  grams  in  water  at  4°  C.  and  10.2531 
grams  in  air.  The  specific  gravity  of  copper  is  8.930  and  of  zinc  7.142. 
What  is  the  percentage  of  copper  and  of  zinc,  supposing  that  these  two  metals 
only  are  present,  and  that  no  change  of  volume  took  place  in  alloying? 

Ans.    70.97  per  cent  Cu,  29.03  per  cent  Zn. 

45.  An  amalgam,  consisting  of  60.34  per  cent  mercury  (specific  gravity, 
13.59)  and  of  39.66  per  cent  gold  (specific  gravity,  19.3)  shows  a  specific 
gravity  of  15.47.  What  is  the  contraction  that  has  taken  place  in  the  form- 
ation of  a  kilogram  of  the  amalgam  in  totals  of  the  volumes  of  the  two  origi- 
nal metals?  Ans.    0.31  cc. 

46.  Lupton  states,  that  an  alloy  of  50  per  cent  by  weight  of  platinum 
(specific  gravity,  21.5),  and  50  per  cent  by  weight  of  copper  (specific  gravity, 
9.00)  has-  the  same  color  and  density  as  gold  (specific  gravity,  19.5).  What 
is  the  contraction  in  the  formation  of  50  cc.  of  the  alloy? 

Ans.    26.84  cc. 

47.  The  allowance  for  temperature  of  13  per  cent  to  26  per  cent  nitric  acid 
is  0.00029  specific  gravity  for  each  degree  Fahrenheit,  (a)  Given  a  sample 
of  acid  of  specific  gravity  1.1154  at  60°  F.,  what  is  its  specific  gravity  at 
45°  F.?  (b)  At  78°  F.?  (c)  What  is  the  weight  of  3.4  cubic  feet  of  this  acid 
at  80°  F.?  (d)  What  weight  of  this  acid  will  occupy  10  cubic  feet  at  42°  F.? 
(e)  What  is  the  volume  in  cubic  feet  of  100  pounds  of  this  acid  at  60°  F.? 
(1  cubic  foot  of  water  at  60°  F.  weighs  62.37  pounds.) 

Ans.     (a)  1.1197  spec,  grav.;   (b)  1.1102  spec,  grav.; 
(c)  235.3  lbs.;  (d)  698.91bs.;  (e)  1.437  cu.  ft. 
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48.  Ad  acid  of  a  certain  concentration  was  found  to  have  a  specific  gravity 
of  1.5281  at  56°  F.,  and  a  specific  gravity  of  1.5209  at  72°  F.  (a)  What  was 
the  expansion  per  degree  F.?  (b)  What  was  the  change  per  degree  F.  of  the 
specific  gravity?  (c)  Change  of  strength  Be  per  degree  F.?  id)  What  »  the 
specific  gravity  of  this  acid  at  60°  F.?  (e)  The  B£  strength  of  this  acid  at 
60°  F.?  (f)  Assuming  the  changes  of  specific  gravity  and  of  Be  strength, 
per  degree  rise  in  temperature,  to  be  uniform,  what  is  the  specific  gravity  of 
the  acid  at  50°  F.?     (g)  What  is  the  strength  Be  at  80°  F.? 

Am.     (a)  0.0001937;  (b)  0.00045;   (c)  0.02812°  Be; 
(d)  1.5263  sp.  gr.;  (e)  1.5306  sp.  gr.;  (f)  49.44°  Be. 

4§,  60°  F.  is  the  temperature  at  which  degrees  Baum£  are  tabulated.  An 
acid  of  a  certain  concentration  changes  0.0235°  Be  for  each  degree  change  of 
temperature  (Fahrenheit),  (a)  If  the  strength  Baum£  at  42°  F.  of  a  sample 
of  this  acid  is  66.46°  Be\  what  is  the  strength  Baume'  at  the  temperature  of 
tabulation?  (b)  What  would  be  the  strength  Baum6  of  this  acid  at  73°  F.? 
(c)  If  at  60°  F.,  the  percentage  of  acid,  corresponding  to  66°  Be\  is  93.19 
per  cent  and  65.75°  Be*  corresponds  to  91.80  per  cent  acid,  what  is  the  per- 
centage strength  of  the  acid  in  this  sample? 

Am,     (a)  66.04°  B6;    (b)  65.73°  B£;    (c)  93.41  per  cent. 

60,  A  sample  of  sulphuric  acid  shows  a  strength  of  65.25°  Be*  at  60°  F. 
How  many  pounds  of  this  acid  in  a  cubic  foot? 

Am.    113.40  lis. 

61,  What  must  be  the  diameter  of  a  drum  to  hold  400  pounds  of  26°  Be 
ammonia,  length  of  drum  to  be  2.5  feet? 

Am.    1.91  ft. 

62,  Accurate  volumetric  analysis  requires  that  correction  be  made  for 
changes  of  volume  of  standard  solutions  with  change  of  temperature,  A 
solution  was  standardized  at  72°  F.  This  solution  showed  a  specific  gravity 
of  1.0277  at  84°  F.,  and  of  1.0378  at  40°  F.  (a)  What  is  the  expansion  per 
unit  volume  per  degree  Fahrenheit?  (b)  If  a  determination  was  made  with 
this  solution  at  55°  F.,  using  98.00  cc.,  what  correction  must  be  made  to  find 
what  the  volume  would  be  at  72°  F.,  which  is  the  temperature  at  which  it 
was  standardized?    (c)  What  is  the  volume,  corrected  to  72°  F.? 

Am.    (a)  0.000225;    (b)  0.37  cc.;    (c)  98.37  cc. 
68,  What  is  the  Twaddell  reading  corresponding  (a)  to  1.6111  specific 
gravity?    (b)  To  66°  Be7 

Am.    (a)   122.2  Tw.;    (b)   167.1  Tw. 
64.   141.2°  Twaddell  corresponds  (a)  to  what  specific  gravity,  and  (b)  to 
how  many  degrees  Be*? 

Am.  (a)  1.7060  spec,  grav.;  (b)  60.0°  Be\ 
66.  60°  Be*  sulphuric  acid  contains  62.18  per  cent  H2S04  and  52°  Be*  acid 
contains  65.13  per  cent  H2SO4.  (a)  To  how  many  pounds  of  50°  Be*  sulphuric 
acid  are  350  cubic  feet  of  52°  Be*  acid  equivalent?  (b)  If  60°  Be*  sulphu- 
ric acid  contains  77.67  per  cent  H2SO4,  to  how  many  pounds  of  60°  Be*  sul- 
pburio  acid  are  530  cubic  feet  of  52°  Be*  acid  equivalent? 

Am.    (a)  35,647.5  lbs.;  (b)  43,216.2  lbs. 
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56.  Calculate  the  weight  of  a  60°  B6  sulphuric  acid  that  would  be  equiva- 
lent to  2310  cubic  feet,  measured  at  102°  F.,  of  a  59.66°  Be"  acid,  the  latter 
being  at  80°  F.  when  its  B6  strength  was  determined. 

Ans.    243,150  lbs. 

57.  Calculate  the  weight  of  a  50°  Be*  sulphuric  acid  that  would  be  equiva- 
lent to  a  shipment  of  2,160.61  cubic  feet,  measured  at  120°  F.,  of  an  acid,  a 
sample  of  which  showed  56.14°  B6  at  80°  F.* 

Ans.    252,410  lbs. 

58.  It  is  desired  to  make  a  50  cc.  burette,  graduated  to  tenths  of  a  cubic 
centimeter,  the  graduations  to  be  2  mm.  apart.  What  should  the  diameter 
of  the  glass  tube  be?  Ans.    0.798  cm. 

GAS  AND  MERCURY  THERMOMETERS 

The  scale  of  the  gas  thermometer  is  the  ideal  scale  and  the  one  now  generally 
adopted.  It  depends  upon  the  supposition,  that  an  ideal  gas  will  expand 
for  every  increase  of  temperature  of  one  degree,  at  constant  pressure,  an  equal 
amount,  or,  that  at  constant  volume,  its  pressure  will  increase  equally  for 
every  rise  in  temperature  of  1°.  An  ideal  gas  will  expand  3}j  of  its 
volume  at  0°  for  every  rise  of  one  degree  in  temperature.  The  gas  used  is 
hydrogen.     At  high  temperatures  nitrogen  is  used. 

To  have  a  standard  for  comparison  at  all  times,  hydrogen  of  such  a  density, 
that  it  would  have  at  0°  a  pressure  of  1000  mm.  mercury  was  agreed  upon 
as  the  normal  gas.  The  coefficient  of  expansion  of  hydrogen  is  a  =  0.003663, 
that  of  nitrogen  is  a  =  0.003675,  between  0°  and  100°.  The  difference,  in 
indication,  of  the  hydrogen  and  of  the  nitrogen  thermometers  between  0° 
and  100°  is  0.01°  at  the  most.  This  difference  increases  at  low  temperatures, 
but  amounts  to  only  0.6°  at  —190°  (the  boiling  point  of  air). 

Mercury  does  not  expand  uniformly,  as  gases  do,  but  shows  an  accelerated 
expansion  as  the  temperature  rises.  The  same  may  be  said  of  glass,  though 
different  varieties  vary  in  this  respect.  Evidently,  if  a  glass  could  be  pro- 
duced that  would  show  the  same  absolute  inequality  of  expansion  as  mercury, 
a  mercury  thermometer  could  be  made  whose  readings  would  agree  with  those 
of  the  gas  thermometer. 

Mercury  thermometers,  if  the  caliber  is  the  same  throughout  their  length, 
and  the  ice  point,  as  well  as  the  boiling  point,  are  correctly  indicated,  will  give 
too  high  readings  between  0°  and  100°  C.  Thermometers  vary,  depending 
upon  the  variety  of  glass  used.  The  variations  from  the  true  readings  may 
reach  up  to  150°  C,  0.5°,  up  to  250°  C,  4°,  and  up  to  350°  CM  10°. 

At  20°  C,  for  example,  thermometers  made  of  Jena  glass  No.  XVI  indicate 
0.09°  too  high,  while  those  made  of  Jena  glass  No.  59,  indicating  a  variety  of 
glass  known  as  verre  dur,  indicate  0.08  too  high. 

In  tabulating  corrections  for  "tested"  thermometers,  the  latter  are  com- 
pared with  the  hydrogen  thermometer  up  to  100°,  and  above  this  they  are 

*  In  commercial  transactions,  calculations  are  often  carried  to  a  degree  of  accuraoy 
unwarranted  by  the  accuracy  of  the  readings. 

Digitized  by  LjOOQIC 


640  CHEMICAL  ANNUAL 

compared  with  the  air  thermometer,  whose  indications  up  to  100°  vary  very 
little  from  those  of  the  former.  Tables  are  published  showing  the  corrections 
to  be  made  for  various  grades  of  glass. 

The  scale  employed  for  the  thermometers  just  discussed  is  the  decimal  or 
centigrade  scale.  However,  there  are  two  other  scales  in  use:  the  Reaumur 
and  the  Fahrenheit  scale.  The  centigrade  scale  is  the  one  adopted  by  Celsius, 
and  the  readings  of  the  instrument,  based  upon  this  scale,  are  often  called 
degrees  Celsius. 

Celsius  called  the  point  at  which  the  mercury  in  the  thermometer  con- 
structed by  him,  stood,  when  the  instrument  was  placed  in  melting  ice  (finely 
chopped,  or  grated  ice,  made  into  a  sort  of  paste  by  adding  a  little  distilled 
water),  0,  and  he  called  the  point  to  which  the  mercury  rose  when  the  instru- 
ment was  placed  in  the  vapors  of  boiling  water,  100,  and  divided  the  interval 
into  100  equal  spaces  called  degrees.  This  same  scale  is  continued  above  and 
below  these  two  fixed  points. 

Fahrenheit  took  the  prevailing  temperature,  in  Danzig,  in  the  winter  of 
1709,  as  the  0  point  of  his  scale,  in  order  always  to  have  positive  temperature 
indications,  believing  that  a  lower  temperature  (than  then  prevailing)  could 
not  be  obtained.  He  marked  the  point  to  which  the  mercury  rose  when  the 
thermometer  was  placed  into  melting  ice  32.  This  boiling  point  he  marked 
212.  Thus  there  are  180  degrees  on  the  Fahrenheit  scale  between  the  ice 
point  and  the  boiling  point.  Reaumur  marked  the  ice  point  0  and  the 
boiling  point  80,  thus  making  his  scale  one  of  80  degrees. 

A  comparison  of  these  three  scales  will  readily  show  the  relation  of  one  to 
the  other. 

Thus  100°  C.  =  180°  F.  =  80°  R.,  and,  therefore,  to  compare  the  Celsius 
(C)  or  the  centigrade  scale  and  the  Reaumur  (R)  scale  with  the  Fahrenheit 
(F)  scale,  we  must  first  subtract  32°  from  the  reading  of  the  Fahrenheit  in- 
strument. Then,  we  can  compare  the  number  of  degrees  between  the  melting 
point  of  ice  and  the  boiling  point  of  water  on  the  three  instruments.  Vice 
versa,  when  Centigrade  or  Reaumur  degrees  are  to  be  converted  into  Fahren- 
heit degrees,  the  ratios  180/100  and  180/80  show  only  the  relation  of  the 
scales  between  the  two  fixed  points,  and  would  give  a  result  32°  too  low.  For 
example:  °  F.  =  (180/100)  t°  C.  If  t°  C.  =  100°,  then  the  expression  be- 
comes °  F.  =  180°.  If  t°  C.  =  0,  then  the  expression  becomes  0°,  in  each 
case  32°  below  the  true  marking  for  the  respective  temperature. 

The  temperature  of  boiling  water  and  consequently  that  of  its  vapor  varies 
with  the  atmospheric  pressure.  If  we  know  this  pressure  in  millimeters 
mercury,  then  we  can  readily  find  the  boiling  point  of  water,  at  this  pressure, 
in  tables.*  The  boiling  point  t°  can  be  found  without  resource  to  tables 
correctly  to  within  one  one-hundredth  of  a  degree,  between  715  mm.  and 
770  mm.  pressure,  for  a  pressure  6,  by  the  aid  of  the  following  formula:  t°  = 
100°  +  0.0375°  (6  -  760). 

Example.  —  Let  the  reduced  barometric  reading  be  750  mm.  Then  from 
a  table,  we  find  the  boiling  point  of  water  to  be  99.63°  at  750  mm.  By  the 
above  formula:   100°  +  0.0375°  (750  -  760)  =  100  -  0.375  -  99.625°.     If 

*  See  pages  462-408. 
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the  thermometer  indicated  99.83°,  it  indicated  0.20°  too  high.    The  correc- 
tion, at  the  100°  mark  on  the  thermometer,  is,  therefore,  —0.20°. 
The  position  of  the  fixed  points  is  subject  to  change. 

1.  Position  and  Pressure.  —  Thermometers  are  usually  calibrated  for  use 
in  a  vertical  position.  This  fact  should  be  considered  when  using  long, 
delicate  thermometers.  In  a  horizontal  position  the  pressure  of  the  column 
of  mercury  (the  thread)  upon  the  portion  in  the  bulb  is  less  than  when  it  is  in 
a  vertical  position,  and  thus  in  this  position  mercury  may  expand  a  little 
more  than  when  the  instrument  is  in  its  normal  position.  The  amount  of 
this  influence  of  position  upon  the  indication  of  any  particular  thermometer 
is  to  be  found  empirically.  If  the  thermometer  indicates  S  degrees  higher, 
in  a  horizontal  position,  than  in  a  vertical  one,  at  the  same  temperature,  then 
the  correction  will  be,  for  the  angle  of  tilting,  Y,  S  sin  Y.  The  factor  S  is 
proportional  to  the  height  of  the  column  of  mercury.  If  this  column  be 
L  mm.  long,  S  will  average  1/8000  L°  C. 

2.  Gradual  Ascending  of  the  Fixed  Points.  —  Owing  to  the  very  gradual 
contraction  of  newly  blown  glass,  a  process  that  may  continue  for  years,  the 
volume  of  the  glass  of  a  newly  made  thermometer  slowly  shrinks.  And  so, 
as  the  volume  of  the  mercury  in  the  instrument  remains  constant,  the  length 
of  the  thread  produced  by  the  expansion  of  the  mercury  becomes  longer. 
The  two  fixed  points  are  thus  raised,  and  they  may  be  found  as  much  as  one 
degree  higher  than  the  original  corresponding  marks. 

3.  Low  Indication,  after  Exposing  a  Thermometer  to  Heat.  —  Upon  being 
exposed  to  any  definite  temperature,  glass  will  not  immediately  attain  the 
volume  which  corresponds  to  that  temperature.  If  a  thermometer  be  kept 
at  a  high  temperature  for  any  length  of  time,  the  ice  point  and  the  boiling  point 
may  experience  a  permanent  lowering  of  as  much  as  2°  C. 

4.  Correction  for  Exposed  Thread.  —  Thermometric  scales  are  based  upon 
the  theory  that  all  of  the  mercury  in  the  instruments  has  the  same  tempera- 
ture. In  practice  this  is  rarely  the  case.  If  d  degrees  of  the  thread  of  mer- 
cury are  exposed  to  a  temperature  t'°  lower  than  that  to  be  measured,  t°,  and 
if  the  length  of  this  exposed  portion  of  the  thread  were  d0  degrees  at  0°  C,  then 
this  length  would  be  increased  by  d0  a(t  —  t').  No  appreciable  error  is  intro- 
duced by  replacing  d0  by  d  in  this  formula.  The  apparent  coefficient  of 
expansion  of  mercury  in  glass  a  (i.e.,  the  difference  of  the  expansion  of  these 
two  substances)  varies  with  the  composition  of  the  glass.  For  three  standard 
grades  of  thermometer  glass  a  =  0.000157,  0.000163,  0.000158.  Thus  the 
formula  will  read,  in  the  last  instance,  d  X  0.000158  {t  —  t').  The  mean 
temperature,  t'°,  is  found  by  the  aid  of  short  thermometers  that  are  placed 
into  immediate  contact  with  the  long  instrument,  and  whose  bulbs  are  so 
placed  as  to  be  about  in  the  middle  of  the  exposed  portion  of  the  thread. 


Digitized 


by  Google 


542  CHEMICAL  ANNUAL 


ATMOSPHERIC  PRESSURE— BAROMETER 

Gravity,  increasing  from  the  equator,  where  its  value  is  978.1,  to  mean 
latitude  45°,  where  it  is  980.6,  and  from  there  to  the  poles,  where  its  value  is 
983.2,  influences  atmospheric  pressure. 

The  atmospheric  pressure  at  any  one  place  is  subject  to  constant  varia- 
tions. The  pressure  reaches  a  maximum  and  a  minimum  twice  in  twenty- 
four  hours.  The  times  of  greatest  pressure  are  from  9  to  11,  and  of  least 
pressure  from  3  to  5,  both  a.m.  and  p.  m. 

The  mean  atmospheric  pressure  at  sea  level  is  taken  as  760  mm.  of  mercury 
at  45°  latitude.  From  the  equator,  either  northward  or  southward,  the  mean 
pressure  increases  to  about  latitude  30°  by  4  to  5  mm.,  and  thence  it  decreases 
to  about  latitude  65°,  where  the  mean  atmospheric  pressure  is  less  than  at 
the  equator,  and  beyond  that  it  slightly  increases.  This  distribution  of  pres- 
sure in  zones  is  due  to  the  great  atmospheric  currents. 

The  extreme  variation  of  atmospheric  pressure  is  very  unequal  in  different 
latitudes.  Within  the  tropics  it  rarely  exceeds  6  mm.,  while  at  40°  latitude, 
it  is  more  than  50  mm.;  at  higher  latitudes  the  variation  may  amount  to 
76  mm. 

The  mean  atmospheric  pressure  is  not  known  for  a  sufficiently  large  number 
of  places  on  the  earth's  surface.  So  to  obtain  a  basis  for  comparison,  the  mean 
atmospheric  pressure  at  latitude  45°  and  at  sea  level,  reduced  to  0°  C.  and 
referred  to  the  value  for  gravity  at  45°  latitude,  was  selected  as  a  standard. 

This  standard  pressure,  per  square  centimeter,  is  equal  to  the  pressure  of 
a  column  of  mercury  of  a  height  of  337.784  Paris  lines  (1'"  of  Paris  =  2.2558 
mm.),  or  of  762.703  mm.,  or  of  30.028  inches.  For  scientific  purposes  a 
pressure  of  760  mm.  mercury  has  been  adopted  as  a  standard. 

The  effective  pressure  of  an  atmosphere  at  sea  level,  based  upon  the  value 
of  gravity  at  45°  latitude,  is  taken  as  1033.3  grams  per  square  centimeter  in 
France,  and  in  the  other  countries  using  the  metric  system,  while  in  this 
country  and  in  England,  it  is  taken  as  14.71  pounds  per  square  inch.  For 
general  use,  excepting  for  scientific  purposes,  an  atmosphere,  equal  to  a  pressure 
of  1  kilogram  per  square  centimeter,  has  been  adopted  and  is  known  as  the 
new  atmosphere.  Instruments  for  measuring  atmospheric  pressure  are  now 
generally  calibrated  with  this  new  atmosphere  as  a  basis. 

Corrections  to  be  applied  to  the  readings  of  a  barometer.     For: 

1.  Temperature  of  the  Mercury.  —  Mercury  expands  0.000181  of  its 
volume  for  every  increase  in  temperature  of  1°  C.  If  Z  is  the  reading  of  the 
barometer  at  t°,  then  the  reading  l0  at  U  degrees  will  be  U  =  I  —  0.000181  t.l. 

2.  Temperature  of  the  Scale.  —  The  coefficient  of  expansion  0  of  brass  is 
0.000019,  that  of  glass  is  0.000008.  Then  the  length  h  of  the  scale  at  U 
will  be  h  =  I  —  p.t.l.  The  combined  correction  will  be  the  sum  of  these  two 
corrections:  l0  =  I  -  (0.000181  -  /3)  t.l;  l0  =  I  -  [0.000181  t.l  +  (-  0.U)]  = 
I  -  (0.000181  -  /3)  t.l. 

With  a  brass  scale,  this  correction  will  be:  (0.000181  -  0.000019)  « 
0.000162  U 
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With  a  glass  scale,  this  correction  will  be:  (0.000181  -  0.000008)  = 
0.000173  l.t.    These  latter  values  may  be  taken  from  tables. 

This  correction  will  amount,  under  ordinary  barometric  conditions,  to 
about  1/8  mm.  per  degree  centigrade,  and  for  general  purposes  the  result  will 
frequently  be  sufficiently  accurate,  if  1/8  mm. J  be  deducted  from  the  baro- 
metric reading. 

3.  Capillary  Depression.  —  This  varies  with  the  different  instruments. 
The  correction  is  generally  supplied,  for  any  particular  instrument,  by  the 
manufacturer.  The  wider  the  tube  of  the  barometer,  the  less  will  be  the 
error  due  to  capillary  depression.  This  correction  will  amount,  at  most,  to 
0.1  mm.,  where  the  diameter  of  the  barometer  tube  is  15  mm. 

4.  Vapor  Pressure  of  Mercury.  —  This  amounts  to  0.001  mm.  at  20  °C, 
and  to  0.01  at  40°  C.  To  compensate  for  the  vapor  pressure  of  mercury,  it 
will  be  sufficient  to  add  to  the  reading  of  the  barometer  0.001  mm.J. 

5.  Influence  of  Gravity.  —  Reduction  to  conditions  in  latitude  45°.  The 
pressure  of  one  and  the  same  column  of  mercury  at  different  latitudes  is 
proportional  to  gravity.  The  pressure  of  a  column  of  mercury,  at  sea  level, 
that  would  be  in  equilibrium  with  the  pressure  of  the  air  would  be:  At  the 
poles,  983.2  X  13.596  X  760  dynes/cm.2,  at  45°  latitude,  980.6  X  13.596  X 
760  dynes/cm.2,  and  at  the  equator,  978.1  X  13.596  X  760  dynes/cm.2 

Thus  we  see  that  the  specific  gravity  and  the  height  of  the  column  of 
mercury  remaining  the  same,  the  pressure  depends  upon  gravity.  Thus,  at 
the  equator,  the  effective  pressure  is,  in  the  ordinary  system  of  nomenclature, 
(978.1/980.6)  760  X  13.596  grams/cm.2,  at  latitude  45°,  it  is  980.6/980.6 
(760  X  13.596)  grams/cm.2,  while  at  the  poles  it  is  983.2/980.6  (760  X  13.596) 
grams/cm.2 

Thus,  to  reduce  a  barometric  reading  at  any  latitude  other  than  45°  to 
that  at  latitude  45°,  we  have  the  following  equation:  g/g  45°  =  x  mm./ 
760  mm.,  or  760.^/^45°,  or  760  (1  -  0.0026.cos  2<£  -  0.0000002  H)  =  height 
which  a  column  of  mercury  would  have,  under  the  same  atmospheric  pressure, 
at  sea  level,  and  at  latitude  45°. 

This  ratio,  g/g45°,  is  equivalent  to  the  expression,  1  —  0.0026  cos  2<f>  — 
0.0000002  H.  In  this  expression  <f>  represents  the  latitude  and  H  the  height 
in  meters  above  sea  level.  At  sea  level,  H,  of  course,  is  equal  to  0.  The 
quantity  0.0000002  is  a  mean  that  is  influenced  by  the  physical  properties 
of  the  locality.  Only  at  great  heights  will  this  last  factor,  0.0000002  H,  be  of 
any  account. 

GAS  CALCULATIONS 

Boyle's  Law.  —  The  temperature  remaining  constant,  the  volume  of  a 
true  gas  varies  inversely  as  the  pressure  to  which  it  is  subjected.  Let  V  be 
the  volume  of  a  gas  under  a  pressure  P  and  let  V  be  some  other  volume  of 
the  same  quantity  of  the  gas  and  P'  its  corresponding  pressure.  The  analytical 
expression  of  this  law  is 

V       P' 

£_£.    or   PV-FV* 

*  vy  s  k,  a  constant;  therefore,  on  plotting  the  changes  of  a  given  volume  of  a  gas  under 
varying  pressure  or  temperature,  an  hyperbola  results. 
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Charles'  Law.  —  The  pressure  remaining  constant,  the  volume  of  a  true 
gas  varies  directly  as  its  absolute  temperature.  Let  V  be  the  volume  of  gas 
at  a  temperature  T  and  let  V  be  some  other  volume  of  the  same  quantity  of 
the  gas  and  T'  its  corresponding  temperature.  Then  the  analytical  expression 
of  this  law  is 

V'      Tr 

Since  0°  C.  corresponds  to  273°  absolute,  the  law  of  Charles  may  be  stated 
as  follows.  The  pressure  remaining  constant,  a  true  gas  expands  or  contracts 
*yt  of  its  volume  at  0°  C.  for  each  degree  centigrade  rise  or  fall  in  temperature,  f 
Furthermore,  the  volume  remaining  constant,  the  pressure  on  a  gas  varies 
directly  as  the  absolute  temperature.  Let  P  be  the  pressure  of  a  gas  at 
temperature  T  and  let  P'  be  some  other  pressure  on  the  same  quantity  of  the 
gas  and  T'  its  corresponding  temperature.  Then  the  analytical  expression 
of  this  fact  is 

P'      Tr 

The  gas  thermometer  is  based  upon  this  law.  Thus  the  pressure  exerted  by 
a  gas  is  used  as  a  means  of  measuring  temperature  and  is  employed  in  the 
hydrogen  thermometer  in  which  the  volume  is  kept  constant,  and  differences 
of  pressure  caused  by  different  temperatures  are  measured.  This  unit  has 
been  chosen  for  the  reason  that  the  expansion  coefficient  of  hydrogen  is  very 
uniform  over  wide  ranges  of  temperature,  a  property  of  all  gases  in  a  condition 
far  removed  from  their  liquefaction  point.  Mercury  being  a  liquid  does  not 
expand  with  this  regularity  with  increase  of  temperature,  though  at  ordinary 
temperatures  the  difference  of  a  temperature  reading  with  a  hydrogen  ther- 
mometer and  a  mercury  thermometer  is  slight. 
The  laws  of  Charles  and  Boyle  may  be  combined  in  the  general  formula 

PV  _  P'V 
T         Tf  ' 

in  which  P,  V,  and  T  are  the  original  conditions  of  the  gas  and  P',  V,  and  T' 
are  the  changed  conditions  of  the  same  gas.  Then,  knowing  five  of  these 
quantities,  the  sixth  may  be  obtained  by  solving  the  equation. 

Vapor  Pressure.  —  Volumes  of  gases  are  often  measured  over  liquids 
which  may  or  may  not  exert  an  appreciable  vapor  pressure.  The  vapor 
pressure  of  a  saturated  vapor  depends  only  upon  the  temperature  and  is 
independent  of  the  pressure  or  the  presence  or. absence  of  an  inert  gas.  If  a 
sufficient  amount  of  a  volatile  liquid  is  introduced  into  the  Torricellian  vacuum 
above  a  mercury  barometer  or  into  a  barometer  tube  containing  a  gas,  the 

*  Note  that  T  and  T'  are  in  the  absolute  scale. 

t  lis  can  be  expressed  as  a  decimal.  More  accurately  the  coefficient  of  expansion  of  a 
gas  is  0.00367,  then  for  t°  change  this  becomes  0.00367  t. 
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height  of  the  column  will  be  depressed  an  amount  which  is  independent  of 
all  conditions  except  the  temperature.  If  then  the  volume  of  a  confined  gas 
is  measured  over  a  volatile  liquid  such  as  water,  the  volume  will  appear  greater 
than  the  volume  of  the  same  amount  of  the  dry  gas  by  an  amount  correspond- 
ing to  the  vapor  pressure  of  the  water  (if  that  is  the  liquid  employed)  at  that 
temperature.  If  this  vapor  pressure  were  a  constant  quantity  or  increased 
regularly  with  the  rise  in  temperature,  it  would  be  a  Very  simple  matter  to 
correct  for  it;  but  such  not  being  the  case  the  vapor  pressures  corresponding  to 
various  temperatures  are  obtained  experimentally  and  tabulated.  In  an 
analytic  form  these  facts  are  expressed  by  the  equation 

V  _P  -p 

V  P 

in  which  V  and  V  are  the  volumes  of  the  dry  and  the  moist  gases  respectively, 
P/  the  pressure  and  p  the  pressure  of  aqueous  vapor  at  the  temperature  of 
observation. 

When  measuring  a  liquid  over  mercury,  whether  moist  or  not,  a  common 
procedure  is  to  bring  the  mercury  to  the  same  level  inside  and  outside  the 
tube,  the  atmospheric  pressure  being  measured  by  a  barometer.  Under  such 
conditions,  the  pressure  of  the  confined  gas  is  indicated  by  the  barometer. 
If  it  is  not  convenient  to  bring  the  mercury  columns  to  the  same  level  the 
height  of  the  mercury  in  the  tube  must  be  subtracted  from  the  barometric 
pressure  in  order  to  obtain  the  pressure  on  the  confined  gas.  If  P*  be  the 
reading  of  the  barometer  and  F  the  height  of  the  mercury  in  the  tube,  V  the 
volume  corresponding  to  the  pressure  P,  and  V'  the  volume  of  the  confined 
gas,  the  equation  is 

V  P*-F 
V~      P     ' 

and  if  V  be  measured  moist,  tne  volume  V  of  the  dry  gas  is 

P'-(p  +  F)F, 
P 

Use  of  this  formula  is  as  follows:  It  is  desired  to  know  the  weight  IF  of  a 
liter  of  air  saturated  with  moisture  at  15°  C.  {T)  under  a  pressure  of  754  mm. 
(P7).  The  weight  of  a  liter  of  a  gas  is  given  under  standard  conditions  (T  = 
273°  A;  P  =  760  mm.).  Of  air  this  weight  is  1.2926  grams  (A).  The 
tension  of  aqueous  vapor  (P)  at  15°  C.  is  12.76  mm.  Substituting  in  the 
formula 

W  =  H  X  754~7LU'76  X  1<2926  =  L20788'amBV 

Again,  it  is  required  to  find  the  weight  of  a  liter  of  oxygen  saturated  with 
moisture  at  17°  C.  and  under  a  pressure  of  750  mm.  (ten.  aq.  vap.  at  17°  C.  =* 
14.45  mm.).  W  —  the  weight  of  the  dry  oxygen,  W"  =  the  weight  of  the 
water  vapor. 
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^  =  El!  X  75°  Zl4,45  X  32  X  0-044656  =  1.3019  gr.  02. 
zyO  7o0 

973       14  4  5 
TF"  =  552  x  ±£2?  x  i8.oi6  X  0.044656  =  0.0144  gr.  H20  vapor. 


IF  =  1.3019  +  .0144  =  1.3163  gr. 


PROBLEMS 

The  readings  in  all  problems  are  supposed  to  be  at  standard  conditions, 
unless  otherwise  stated. 

59,  200  cc.  of  a  gas  is  at  a  pressure  of  752  mm.  at  15°  C.  (a)  What  is  its 
volume  under  a  pressure  of  770  mm.,  the  temperature  remaining  constant? 
(b)  What  is  its  volume,  if  the  temperature  is  lowered  to  10°  C,  the  pressure 
remaining  constant?  (c)  What  is  its  volume,  if  the  pressure  and  temperature 
are  changed  from  752  mm.  and  15°  C.  to  770  mm.  and  10°  C? 

Am.     (a)  (752/770)  X  200  =  195.33  ccm.; 

(b)  15°  C.  -  288°  T.;  10°  C.  -  283°  T.  (283/288)  X  200 

=  196.53  ccm.; 

(c)  (283/288)  (752/770).200  =  191.94  ccm. 

60,  A  barometer  graduated  at  19.5°  C.  on  a  glass  scale  reads  763.4  mm. 
(a)  What  is  the  reading  corrected  to  0°  C?  (b)  If  the  corrected  height  of  a 
barometer  with  a  brass  scale  is  764.7  mm.,  what  does  the  barometer  read 
at  22°  C?  (c)  If  a  barometer  with  a  glass  scale  reads  754.3  mm.  at  — 10°  C, 
what  is  the  height  corrected  to  standard  temperature? 

Am.     (a)  763.4/U  +  (0.000181  -  0.000008)  19.5°]  =  760.9  mm.; 
or  (a)  763.4  -(0.000173  X  763.4  X  19.5)  =  760.9  mm.; 

(b)  x/[l  +  (0.000162  X  22)J  =  764.7a;  =  767.4  mm.; 

(b)  764.7  +  (0.000181  -  0.000019)  X  764.7  X  22 

=  767.4  mm.; 

(c)  754.3  -  (0.000173  X  754.3  X  -10)  =  755.6  mm. 

61,  A  gas,  at  750  mm.  and  12°  C,  measured  moist,  occupies  325  cc. 
(a)  What  is  its  volume,  diy,  under  the  same  conditions?  (b)  Volume,  dry, 
at  standard  conditions?  (c)  160  cc.  of  a  gas  are  measured,  moist,  at  15°  C, 
the  barometer  (corrected)  reads  743  mm.  The  mercury  in  the  tube  stands 
150  mm.  above  the  trough  what  is  the  volume  of  the  dry  gas  at  standard 
conditions? 

Ans.  (a)  Tension  of  aqueous  vapor  at  12°  C.  is  10.48  mm.;   at 
15°  C.  it  is  12.73  mm.; 
(750  -  10.48) /750  =  325/z  =  320.46  cc; 
(b)  F0=  (750  -  10.48)  X  325  X  273/285  =  302.93  cc; 

(b)  70=  (739.52  X  325)/(760  X  285  X  0.00367) 

=  302.93  cc; 

(c)  V  =  [743  -(150  +  12.73)]  160/[760  X  288  X  0.00367] 

=  115.8  cc. 
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62.  How  many  cubic  centimeters  of  nitrogen  gas,  at  standard  conditions, 
can  be  obtained  from  a  liter  of  ammonia  gas  at  15°  C.  and  780  mm.? 

Ans.    2NH3  =  N2  +  3H2; 
2  vol.       1  vol.  3  vol. 
Two  vol.  NHS  give  one  vol.  N2,  1  vol.  NH8  (1000  ccm.),  gives 

J  vol.  N2  (500  ccm.); 
V  =  (780  X  500)/760  X  288  X  0.00367  =  486.43  ccm. 

63.  (a)  A  liter  of  sulphur  dioxide,  at  standard  conditions,  weighs  2.9266 
grams.  Find  its  molecular  weight,  (b)  The  molecular  weight  of  acetylene 
is  26.016;  what  is  the  weight  of  250  cc.  of  the  gas  at  18°  C.  and  757  mm. 
pressure?  (c)  If  the  specific  gravity  of  hydrogen  selenide,  referred  to  air,  is 
2.806,  what  is  its  weight  per  liter?     (d)  What  is  its  molecular  weight? 

Ans.     (2)  [2.9266/1000)  X  760(1  +  ot)  X  l]/0.00004463  X  760 
X  (1  +  at)  X  1  =  65.5,  or  2.9266  X  22.393  =  65.5 
or,  2.9266/0.044656  =  65.5; 

0.044656  X  26.016/1  =  1.1617  gr.  per  L.,  at  standard  con- 
ditions; 
Wo  =  1.1617  X  760  X  1  X273/291  =  1.0899  gr.  per  L.,  at  18°  C. 

and  760  mm.; 
Wo  =  1.0856  X  757/760  =  1.0856  gr.  per  L.,  at  18°  C.  and  757 

mm.; 
1.0856  gr.  per  L.  -  1.0856  X  0.250  gr.  per  0.250  L.  =  0.2714  gr.; 
Wlfr  »  0.044656  X  26.016  X  757  X  250  X  273/760  X  1000  X 
291  =  0.2714  gr. 

(c)  2.806  X  1.2926  =  3.627  gr.  per  L.; 

(d)  2.806  X  28.943  =  81.21. 

64.  (a)  If  30.82  ccm.  of  oxygen  (density,  to  air  =  1.1055)  effuses  through 
a  small  orifice  in  55  seconds,  what  volume  of  hydrogen  (density,  to  air  = 
0.06965)  will  effuse  in  the  same  time  under  the  same  conditions?  (b)  What 
volume  of  sulphur  dioxide  will  effuse  through  a  small  orifice  in  the  same  time 
as  83  cc.  of. ammonia?  (c)  150  ccm.  of  air  effuse  in  the  same  time  as  63.82 
ccm.  of  bromine.    What  is  the  molecular  weight  of  the  bromine? 

Am.     (a)  V2 :  t£  ::  D  :  d  =  V  —  v  Vd/D,  where  V  and  v  indicate  ve- 


'V.o 


locities.     V  =  30.82  \  /  x-^5  =  123.1  cc. 
.06965 


(b)  The  ratio  of  the  densities  of  sulphur  dioxide  and  of  ammonia 
is  the  same  as  the  ratio  of  their  molecular  weights,  then  as 
before; 

(b)  v  =  (83)  X  17.034/64.06  =  42.82; 

(c)  D  =  V/v  =  d;  D  =  150/63.82  X  1  -  5.524  density  referred 

to  air;  5.525  X  28.943  =  1 59.9  density  (referred  to  hydrogen) . 

66.   (a)  What  volume  of  oxygen  at  18°  C.  and  754  mm.  is  liberated  by 
1-763  grams  of  potassium  chlorate,  when  completely  decomposed?     (b)  How 
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much  sulphuric  acid  must  be  taken  to  obtain  5.5  cubic  feet  of  hydrogen,  at 
17°  C.  and  762  mm.,  by  acting  on  a  metal? 
Arts,     (a)  2  KC103  -  2  KC1  +  302. 

2  (122.56)  gr.  3(22.4)  L. 

v  -  poi>o  (1  +  at) /v. 
v  =  760  (3  X  22.4)  291/273.     1.763/2(122.56)  mol.  grams  X  v  = 

0.5193  L.; 
(b)  m.p.v  =  M.povo  (1  +  at).    H2S04  +  M "  •  -  M"  S04  +  H2; 

98.09  oz.  1(22.4)  cu.  ft. 

M  -  98.09  X  762  X  5.5  X  273/760  X  22.4  X  290  =  22.73  oz. 
(1.42  lbs.). 

66.  Find  the  weight,  in  vacuo,  in  each  of  the  two  following  problems: 
(a)  A  mass  of  aluminum  (density,  2.583)  weighed  in  air  at  18°  C.  and 
742  mm.  showed  an  apparent  weight  of  149.2350  grams,  brass  weights  (density 
=  8.4)  being  used.  What  is  its  weight  in  vacuo?  (b)  A  mass  of  platinum 
(density,  21.48)  weighed  in  air  at  15°  C,  and  765  mm.  with  brass  weights, 
showed  an  apparent  weight  of  89.4130  grams.     Find  its  weight  in  vacuo. 

Am.     (a)  pov0  =  p&oT;   v0  =  pv/p  Ta;   v  =  m/d  =  149.2350/2.583; 
v  -  742  X  (149.2350/2.583)  X  273/760  X  291;  0.0012926  X 
v0  =  0.0684  gram  lost  by  aluminum. 
V  =  742      (149.2350/8.4)     273/760X291;     0.0012926  X  v0  = 
0.0210  gram  lost  by  weights; 

0.0684  -  0.0210  -  0.0474  grams  difference  in  air  displaced; 
149.2350  ■+•  0.0474  =  149.2824  grams,  weight  in  vacuo. 

(b)  Using  the  formula  W  -  W  +  W'd  (j-  -  -M> 

d  -  ^  X  ^  X  0.0012926  =  0.0012333; 
28o       760 


w  -  89.4130  -f  89.4130  X  0.0012333 


P---M- 

V21.48      8.4/ ' 


w  -  89.4130  +  89.4130  X  0.0012333  (0.04656  -  0.11905); 
w  -  89.4130  +  89.4130  X  0.0012333  (-0.07249); 
w  =  89.4130  -  0.0080  =  98.4050  grams  in  vacuo. 

67.  One  liter  of  a  gas  is  under  a  pressure  of  780  mm.  What  will  be  its  volume 
at  standard  pressure  (760  mm.),  the  temperature  remaining  constant? 

Ana.     1026.3  ccm. 

68.  300  ccm.  of  gas  is  under  standard  pressure.  What  will  be  its  volume 
at  784  mm.,  the  temperature  remaining  constant?  Aris.     290.8  cc. 

69.  Five  cubic  feet  of  a  gas  are  under  a  pressure  of  27.3  ins.  of  mercury. 
What  is  its  volume  at  29.9  ins.,  the  temperature  remaining  constant? 

Ans.     4.565  cu.  ft. 

70.  A  gas  occupying  a  volume  of  one  liter,  under  standard  pressure,  w 
expanded  to  1200  ccm.  The  temperature  remaining  constant,  by  how  many 
muUmeteis  must  the  pressure  have  been  diminished?         Ana.     126.7  mm. 
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71.  A  gas  measures  200  ccm.  at  15.7°  C.  Find  its  volume  at  0°  C,  the 
pressure  remaining  constant.  Ans.     189.12  ccm. 

72.  One  liter  of  a  gas  is  measured  at  —  15°  C,  what  is  its  volume  at  15°  C, 
pressure  remaining  constant?  Ans.     1116.3  ccm. 

73.  A  gas  measured  150  ccm.  at  17.5°  C,  and  on  account  of  a  change  of 
temperature,  the  pressure  remaining  constant,  the  volume  decreased  to 
125  ccm.    What  is  the  new  temperature?  Ans.     —  30.9°  C. 

74.  The  pressure  on  a  confined  gas  at  15°  C.  was  792  mm.  If  the  pressure, 
later,  registered  820  mm.,  what  is  the  temperature,  the  volume  remaining 
unchanged?  Ans.    25.2°  C. 

75.  A  liter  of  gas,,  at  standard  conditions,  has  its  temperature  raised  to 
15°  C.    What  must  be  the  pressure  on  the  gas  if  the  volume  is  unaltered? 

Ans.    801.7  mm. 

76.  A  gas,  measuring  183  ccm.  at  standard  conditions,  has  its  pressure 
raised  to  792  mm.  What  is  the  temperature,  the  volume  remaining  con- 
stant? Ans.     11.5°  C. 

77.  250  ccm.  of  a  gas  are  at  a  temperature  of  15°  C.  What  is  the  volume 
of  the  gas  at  0°  C,  the  pressure  remaining  constant?  Ans.    237  ccm. 

78.  The  pressure  on  a  certain  volume  of  hydrogen  is  730  mm.  at  the  temper- 
ature of  melting  ice.  The  volume  remaining  constant,  what  is  the  temper- 
ature at  a  pressure  of  750  mm.?  Ans.    7.5°  C. 

79.  Given  250  ccm.  of  a  gas,  under  a  pressure  of  765  mm.  and  at  a  temper- 
ature of  15°  C,  what  is  their  volume  under  standard  conditions?  (0°  C.  and 
760  mm.)  Ans.    238.5  cc. 

80.  50  cc.  of  a  gas  at  780  mm.  and  at  10°  C.  changes  its  volume  to  48  cc. 
under  a  pressure  of  792  mm.  What  is  the  temperature  at  this  pressure  and 
volume?  Ans.    2.9°  C. 

81.  A  gas  is  at  a  pressure  of  748  mm.  and  at  a  temperature  of  12°  C.  when 
its  volume  is  200  ccm.  What  must  be  the  pressure  of  the  gas,  if  its  volume  is 
178  ccm.  at  a  temperature  of  0°  C?  Ans.    805.1  mm. 

82.  A  volume  of  gas  is  confined  at  0°  C.  and  760  mm.  pressure.  What  is 
this  pressure  (a)  in  inches  of  mercury,  and  (b)  in  pounds  per  square  inch? 

Ans.     (a)  29.921  ins.;  (b)  14.701  lbs.  per  sq.  in. 

83.  A  barometer  with  a  glass  scale  shows  a  pressure  of  752.6  mm.  at 
15°  C.  What  is  the  barometer  reading  at  0°  C,  corrected  for  the  contraction 
of  the  scale?  Ans.    750.7  mm. 

84.  A  barometer  with  a  brass  scale  shows  a  pressure  of  768.5  mm.  at  18°  C. 
What  is  the  barometer  reading  at  0°  C.  corrected  for  the  contraction  of  the 
scale?  ,  Ans.     766.3  mm. 

85.  The  reading  of  a  barometer  with  a  glass  scale  at  —  5°  C.  is  753.2  mm. 
What  is  the  reading  at  0°  C?  Ans.    753.8  mm. 

86.  What  must  be  the  reading  on  a  barometer  with  a  glass  scale  at  15°  C, 
so  that  the  pressure,  at  0°  C,  may  indicate  760  mm.? 

Ans.    761.9  mm. 
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87.  If  sufficient  water  is  placed  in  a  vessel  containing  a  dry  gas  that  is  at 
a  temperature  of  15°  C.  and  a  pressure  of  753.8  mm.  to  thoroughly  saturate 
it,  what  would  be  the  pressure  after  saturation,*  the  temperature  remaining 
constant?  Ans.    766.53  mm. 

88.  If  the  atmosphere  is  saturated  at  14°  C.  and  758  mm.,  what  percentage 
by  volume  of  water  vapor  does  it  contain?  Ans.     1.58  per  cent. 

89.  A  gas,  measured  moist,  has  a  volume  of  one  liter,  at  17.5°  C,  under  a 
pressure  of  758.9  mm.    What  is  its  volume,  dry,  under  standard  conditions? 

Ans.    919.9  cc. 

90.  300  ccm.  of  a  gas  are  measured,  over  water,  at  15°  C.  and  under  a 
pressure  of  765  mm.  (a)  What  would  be  the  volume  of  the  gas,  dry,  at  this 
temperature  and  pressure?  (b)  What  is  its  volume,  dry,  under  standard 
conditions?  Ans.     (a)  295.0  cc;    (b)  281.5  cc. 

91  A  certain  reaction  produces  22.4  liters  of  a  gas  measured  at  standard 
conditions,  (a)  What  volume  would  the  moist  gas  occupy  at  18°  C.  and  at 
standard  pressure?     (b)  At  18°  C.  and  770  mm.? 

Ans.     (a)  24.36  liters;    (b)  24.04  liters. 

92.  500  ccm.  of  nitrogen  are  measured,  over  water,  at  17°  C,  the  barom- 
eter reading  750  mm.  If  the  water  stood  180  mm.  in  the  tube,  what  would 
be  the  volume  of  the  nitrogen,  dry,  at  standard  conditions? 

Ans.     447.07  ccm. 

93.  180.5  ccm.  of  air  are  saturated  with  moisture  at  18°  C.  and  620.3  mm. 
pressure  and  is  measured  over  mercury,  the  barometer  reading  620.3  mm. 
The  mercury  stood  52  mm.  in  the  tube.  Find  the  volume  of  the  air  in  the 
dry  state  and  at  standard  conditions.  Ans.     123.7  ccm. 

94.  203  ccm.  of  chlorine  gas  at  standard  conditions  are  necessary  to  de- 
compose a  certain  amount  of  hydrobromic  acid  gas,  also  at  standard  .condi- 
tions.   What  is  the  volume  of  the  hydrobromic  acid  gas? 

Ans.    406  ccm. 

95.  If  to  a  mixture  of  100  ccm.  nitrogen  and  of  200  ccm.  oxygen,  500  ccm. 
of  hydrogen  are  added,  and  the  mixture  exploded,  (a)  what  is  the  resultant 
volume,  if  the  water  is  allowed  to  condense?  (b)  What  is  the  resultant  volume, 
if  the  water  stays  in  the  gaseous  state? 

Ans.    (a)  200  cc;   (b)  600  cc. 

SUCCESSIVE  REACTIONS 

When  one  chemical  substance  is  the  means  of  obtaining  another,  by  means 
of  a  series  of  chemical  reactions,  that  may  of  themselves  be  well  defined,  and 
it  is  desired  to  know  the  quantity  of  one  of  the  two  requisite  to  obtain  a  certain 
quantity  of  the  other,  it  is  unnecessary  to  calculate  the  quantities  of  the 
intermediate  products.  We  need  to  know,  only,  how  many  molecules  of  the 
one  substance  are  required  to  produce  one  molecule  of  the  other.     The  ratio 

*  For  tension  of  aqueous  vapor  see  p.  462. 
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of  the  molecules  and,  consequently,  that  of  the  molecular  weights  being  given, 
the  ratio  of  the  weights  of  the  substances  under  consideration  is  readily 
obtained. 

For  example,  we  wish  to  know  the  amount  of  ammonia  involved  in  the 
production  of  one  ton  of  anhydrous  sodium  carbonate  by  the  Solvay  process. 
The  reactions  involved  are: 

2NH8  +  2H20  +  2  CO*  -  2NH4HCQ3; 

2  NaCl  +  2  NH4HC08  =  2NaHCQ8  +  2  NH4C1; 

2  NaHCO,  -  Na,CO»  +  H20  +  CO*. 

From  these  equations,  in  which  the  underscored  compounds  are  successively 
converted  one  into  the  other,  we  see  that  2  molecules  of  ammonia  are  re- 
quired to  produce  one  molecule  of  sodium  carbonate.  The  ratio  of  the 
molecules  is: 

2NHs/N*CO,  =  2  (17.03)/106  =  34.06/106, 

and  the  ratio  of  the  weights  of  the  two  substances  is: 

X  tons  NH8/1  ton  Na*C08  34.06/106  =  X/l,  X  =  0.3213  tons, 
or  642.6  pounds. 

FACTORS 

In  gravimetric  analysis  the  term  factor  represents  the  numerical  value  of  a 
ratio. 

1.  The  factor  of  an  element  (sought),  or  of  a  group  of  elements  (sought), 
forming  part  of  one  molecule,  is  the  weight  in  grams  of  the  element,  or  group 
of  elements,  contained  in  one  gram  of  the  substance  of  whose  molecule  they 
form  a  part. 

2.  The  factor  of  the  molecule  of  one  of  two  chemically  equivalent  mole- 
cules represents  the  weight  in  grams  of  the  molecule  (sought),  contained  in 
one  gram  of  the  other  equivalent  molecule. 

Examples  to  IUvstrate.  —  Factor  of  SOs  in  BaS04  =  molecular  weight  S08: 
molecular  weight  BaS04  -  80.06:  233.46  =  80.06/233.46  =  0.3430,  i.e., 
0.3430  grams  of  S08  are  contained  in  1  gram  of  BaSC>4. 

Factor  of  S  in  BaS04  =  atomic  weight  S:  molecular  weight  BaS04  = 
32.07:  233.46  =  32.07/233.46  =  0.13738,  i.e.,  0.13738  grams  of  S  are  contained 
in  1  gram  of  BaS04. 

Factor  of  Mg2P207  corresponding  to  MgCl2  •  6  H20  =  molecular  weight 
MgAO,:  2  (molecular  weight  MgCl2  •  6.H20)  =  222.64:  2  (203.34)  =  224.64/ 
406.68  =  1.8266,  i.e.,  1.8266  grams  of  Mg*P207  correspond  to  1  gram  of 
MgCl2-6H20. 

"ASSAY-TON"  SYSTEM 

This  system  was  devised  by  Prof.  Charles  W.  Chandler  of  Columbia  Uni- 
versity. It  saves  long  calculations  in  reporting  the  results  of  an  assay  of  the 
ores  of  gold  or  silver,  obtained  in  grams,  the  results  being  required  in  ounces 
Troy  per  ton  of  2000  pounds  avoirdupois.    If  an  "assay  ton,"  or  29.1666 
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grams,  is  used,  the  result  in  gold  or  silver,  as  weighed  in  milligrams,  is  ounces 
per  ton,  without  any  further  calculation. 

The  *' assay  ton"  is  derived  as  follows:  One  pound  avoirdupois  contains 
7000  grains.  One  ton,  2000  pounds,  contains  14,000,000  grains.  One  ounce 
Troy  contains  480  grains.  14,000,000/480  =  29,166.6,  or  the  number  of 
Troy  ounces  in  one  ton.  Thus,  if  we  take  this  number  of  milligrams  (29, 166.6) 
of  ore  for  an  assay,  each  milligram  of  gold  or  silver  found  is  equivalent  to  an 
ounce  Troy  in  one  ton  of  the  ore. 

Proof.  —  1  mg.:  29,166.6  mg.:  480  grains  (1  ounce  Troy):  14,000,000  grains 
(1  ton  Avoirdupois). 


PROBLEMS 


96.  Given  the  reaction: 


PbCl2  +  K2C1O4  -  PbCr04  +  2KC1; 
(278.02)  (323.1)1 

(a)  What  is  the  factor  of  lead  chloride  to  lead  chromate?  (b)  If  0.1784  grams 
of  lead  chromate  are  precipitated  by  an  excess  of  potassium  chromate  from  a 
solution  containing  lead  chloride,  how  many  grams  of  lead  chloride  were 
present?  (c)  How  many  grams  of  lead  chromate  are  obtained  from  one  gram 
of  lead  chloride?  (d)  How  many  grams  of  lead  in  0.7325  grams  of  lead  chro- 
mate? Ana.     (a)  PbCl2/PbCr04  =  278.02/323.1  -  0.8604; 

(b)  0.1784  X  0.8604  -  0.1535  gr.  PbCl2; 

(c)  1/0.8604  -  1.1622  gr.  PbCr04; 

(d)  Pb/PbCrO*,  207.1/323.1  -  rr/0.7325  -  0.4695  gr.  Pb. 
97.  Hydrous  sodium  carbonate  may  be  converted  into  the  anhydrous  salt 

by  heat  according  to  the  equation, 

N*2CO,  •  10  H20  =  NazCO,  +  10  H20 . 
286.16  106.00        180.16 

(a)  How  many  pounds  of  anhydrous  sodium  carbonate  may  be  obtained  from 
15  pounds  of  the  crystallized  salt?  (b)  What  is  the  factor  of  hydrous  sodium 
carbonate  to  anhydrous  sodium  carbonate?  (c)  If  17  pounds  of  hydrous 
sodium  carbonate  are  converted  into  the  anhydrous  form,  what  is  the  loss  in 
weight? 

Am.    (a)  (NaaCOj/NaaCO,  •  10  H20)  106.0/286.16  -  x/15 
x  =  5.5214  lbs.   N^CO,; 

(b)  N^CO,  •  10  HjO/NajCO,  -  2.6996; 

(c)  The  loss  in  weight  is  the  water  driven  off.  This  problem 
may  be  solved  in  two  ways:  By  using  the  factor  found  in 
(b),  or  by  calculating  the  water  directly. 

17/2.6996   -  6.2973  lbs.  Na^CO*  remaining; 
17.000  -  6.2973  -  10.703  lbs.  water  driven  off; 
10  HaO/NaaCO,  •  10  HaO  =  (180.16/286.16)17  -  10.703  lbs.  water 
driven  off. 
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98.  Sulphuric  acid  is  made  according  to  the  equation 

2  S  +  3  02  +  2  H20  «  2  H2S04. 

(a)  If  brimstone  containing  97.00  per  cent  sulphur  is  used,  how  much  sul- 
phuric acid  is  obtained  from  one  ton?  (b)  If  pyrites  containing  96  per  cent 
FeSi  is  used  to  furnish  the  sulphur,  how  many  tons  are  required  to  yield  a  ton 
of  sulphuric  acid?  Arts,     (a)  2.9667  tons;  (b)  0.6371  tons. 

99.  (a)  What  is  the  percentage  of  manganese  in  pure  potassium  perman- 
ganate?    (b)  In  potassium  permanganate  containing  2  per  cent  impurities? 

Arts,     (a)  34.76  per  cent;   (b)  34.06  per  cent. 

100.  Potassium  antimonyl  tartrate  (tartar  emetic)  corresponds  to  the 
formula  K2H2  (CJihOe)*  •  Sb20,.  (a)  What  are  the  percentages  of  the  different 
elements  in  this  compound?  Ob)  What  is  the  percentage  of  St^Oa?  (c)  Five 
gram  of  antimony  are  contained  in  how  many  grams  of  tartar  emetic? 

Ans.     (a)  K  =  11.76  per  cent,  H  =  1.52  per  cent,  C  =  14.44  per  cent, 
O  =  36.11  per  cent,  Sb  «  36.17  per  cent; 

(b)  43.39  per  cent; 

(c)  13.8245. 

101.  How  many  grams  of  chromic  sulphide  will  be  formed  from  0.7182 
gram  of  chromic  oxide  according  to  the  equation: 

2  CraOa  +  3  C&  -  2  Cr2S,  +  3  C02? 

Ans.    0.9460  gr. 

•102.  What  is  the  factor  for  the  conversion  Mg2P207  to  P206?  (b)  How 
many  grams  of  phosphoric  anhydride  are  contained  in  0.7256  grams  of  mag- 
nesium pyrophosphate?  (c)  What  is  the  factor  for  the  ratio  conversion 
(NHOsPOi  •  12  MoOj  to  P2Os?  (d)  How  many  grams  of  phosphoric  anhy- 
drids  are  equivalent  to  0.1500  gram  of  ammonium  phosphomolybdate? 

Ans.     (a)  0.63793;    (b)  0.46288  gr.;    (c)  0.03784;    (d)  0.0056765  gr. 

103.  Iodine  may  be  obtained  from  potassium  iodide  according  to  the 
equations. 

NaCl  +  H2S04  -  NaHS04  +  HC1, 
4  HC1  +  Mn02  -  MnCl2  +  2  H20  +  Cl2, 
C12  +  2KI  =  2KC1+12. 
How  much  sodium  chloride  must  be  taken  to  produce  5  grams  of  iodine? 

Ans.     4.606  gr. 

104.  The  LeBlanc  process  for  the  manufacture  of  sodium  carbonate  is 

2  NaCl  +  H2SO4  =  NaaSOi  +  2  HC1. 
NajSO*  +  2  C  =  Na*S  +  2  C02, 
Na*S  +  CaC03  =  Na^CO,  +  CaS. 

How  many  tons  of  sodium  carbonate  may  be  obtained  from  a  ton  of  salt? 

Ans.    0.9066  tons. 
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105.  From  the  equations, 

Aid,  +  3  NH4C2H3O2  =  A1(C2H,02),  +  3  NH4CI, 
A1(C2H802)3  +  H20  -  Al(OH)  •  (C2H,02)2  +  HQjHsOz, 
2  Al(OH)  •  (C2H80,)2  +  8  02  =  AI2O3  +  7  H20  +  8  C02: 

(a)  How  many  grams  of  aluminum  chloride  are  required  to  yield  0.3  gram  of 
aluminum  oxide?  (b)  How  many  grams  of  aluminum  oxide  are  obtained  from 
0.8300  gram  of  aluminum  chloride? 

Ana.     (a)  0.7836  gr.;  (b)  0.3177  gr. 

106.  Sulphuric  acid  reacts  with  sodium  hydroxide  thus, 

H2SO4  +  2  NaOH  =  NasSOi  +  2  H20. 

If  0.2073  grams  of  sulphuric  acid  are  added  to  0.1705  grams  of  sodium  hy- 
droxide, (a)  how  much  sodium  sulphate  is  formed  and  (b)  which  is  left  over, 
caustic  alkali  or  acid,  and  how  much? 

Ana.     (a)  0.3003  gr.;    (b)  0.0014  gr.  NaOH. 

107.  What  are  the  percentages  of  the  elements  in  ammonium  phospho- 
molybdate  (NH4),P04  •  12  M0O3  •  3  H20? 

Ana.    N  =  2.18  per  cent;   O  =  35.63  per  cent;  H  =  0.93  per  cent; 
Mo  =  59.65  per  cent;    P  =  1.61  per  cent. 

108.  Regarding  ammonium  phosphomolybdate  as  made  up  of  the  radicals 
(NH8),  (H20),  (P2O6),  and  MoOs,  what  is  the  percentage  composition  of  these 
radicals  in  the  molecule? 

Ana.    P206  =  3.69  per  cent;  H20  *  4.20  per  cent;  NH*  =  2.65  per  cent; 

M0O3  =  89.47  per  cent: 

*  109.  Chrome  iron  ore  is  Cr208FeO,  and  may  be  converted  into  potassium 
dichromate  as  follows: 

4  FeOCr20,  +  4  K2C03  +  4  CaO  +  7  02  =  4  K2Cr04  +  4  CaCr04 
+  2Fe203-|-4C02. 

The  calcium  chromate  is  converted  into  potassium  chromate, 

CaCr04  +  K2S04  =  CaS04  +  K2Cr04, 

and  potassium  dichromate  is  obtained  from  the  potassium  chromate, 

2  K2Cr04  +  H2S04  -  K^O,  +  H20  +  K2Cr04  •  CrO,. 

How  many  tons  of  potassium  dichromate  can  be  obtained  from  a  ton  of 
chrome  iron  ore,  if  the  conversion  is  complete,  and  the  ore  is  92  per  cent 
FeCr204?  Ana.     1.2089  tons. 

110.  Sulphur  dioxide  may  be  produced  by  the  reaction, 

Cu  +  2  H2S04  =  CuS04  +  2  H2O  +  S02. 

(a)  How  much  copper  and  (b)  how  much  of  a  93.2  per  cent  H2S04  must  be 
taken  to  obtain  64  grams  of  sulphur  dioxide? 

Ana.     (a)  63.50  gr.;    (b)  210.3  gr. 
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111.  How  much  superphosphate  can  be  made  from  one  ton  of  calcium 
phosphate,  93.5  per  cent  pure?    The  reaction  is 

Ca,(P04)»  +  2  BSOi  =  2  CaS04  +  CaH4(P04)2. 

Am.    0.7056  tons. 


OLEUM  ANALYSIS 

When  an  oleum  contains  free  sulphurous  anllydride,  an  interesting  and 
important  case  of  indirect  volumetric  analysis  results.  Such  an  oleum  con- 
tains sulphuric  acid,  sulphuric  anhydride,  and  sulphurous  anhydride.  (There 
may  be  other  impurities,  such  as  solid  particles,  etc.,  but  for  these  calculations, 
only  the  three  constituents  enumerated  will  be  considered  as  being  present. 
The  method  is  easily  extended  so  as  to  cover  other  impurities.)  A  weighed 
sample  is  dissolved  in  water  and  titrated  with  a  standard  alkali  when  all  the 
constituents  are  acted  upon  as  follows: 

H2S04  +  2  NaOH  =  NasSO,  +  H20;    SO,  +  H20  =  HjSO*; 
H2SO3  +  2  NaOH  =  NaaSOa  +  H20;    S02  +  H20  =  H£Os. 

The  following  is  a  typical  example  of  an  oleum  analysis:  Exactly  5  grams 
of  an  oleum  are  dissolved  in  water,  and  the  volume  is  then  made  up  to  500  cc. 
Of  this  solution  100  cc,  equivalent  to  1  gram  of  the  sample,  are  titrated  with 
N/10  iodine  solution,  of  which  7.80  cc.  are  required.  A  similar  portion  is 
titrated  with  N/5  sodium  hydroxide,  using  phenolphthalein*  as  the  indicator, 
122.81  cc.  being  required.    To  calculate  the  composition  of  the  oleum: 

1  mol.  S02  (64.06)  requires  1  mol.  I  (253.70),  or  64.06/253.70; 

1  cc.  N/10  Iodine  sol.  =  1  cc.  N/10  S02=  X  j^l  X  -^  =  0.003203  gr.  S02; 

2  X  10      1000 

1  hence,  7.8  cc.  Iodine  N/10  =  7.8X0.003203= 0.02498  gr.S02= 2.5  per  cent  S02; 

122.81  N/5  solution  =  245.62  cc.  N/10  solution; 
245.62  -  7.80  =  237.82  cc.  N/10  NaOH; 

required  for  the  titration  of  the  sulphuric  acid,  and  the  sulphur  trioxide. 
(The  7.80  cc.  are  subtracted,  this  being  the  number  of  cc.  of  N/10  solution 
of  sodium  hydroxide  used  in  neutralizing  the  sulphuric  acid.  If  methyl 
orange  had  been  used  253.42  cc.  (254.62  +  7.80)  of  N/10  sodium  hydrox- 
ide would  have  been  required  for  the  total  acidity  titration.  Then  15.6  cc. 
(7.8  cc.  to  form  NaHS03  and  7.8  cc.  to  form  from  this,  NajjSOs)  of  N/10 
solution  would  have  had  to  be  deducted  from  the  253.42  cc.  N/10  sodium 
hydroxide  that   would  have  been  required  for  the   total   acidity,  leaving 

237.82  cc.  to  take  up  the  sulphuric  acid  and  the  sulphuric  acid  anhydride  as 
before.) 

*  Using  phenolphthalein  the  following  reaction  takes  place,  H2S03  +  2  NaOH  «=  Na^SO,  + 
HjO  while  with  methyl  orange  the  acid  salt  will  be  formed  as  follows:  HxSOj  +  NaOH  =» 
NaHSO,. 
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80.08  g.  SO./2  X  1000  cc.  nNaOH  -  40.04/1000  cc.  nNaOH 

-  X  g.  SO,/237.82  =  95.21  per  cent  total  SO,. 

95.21  per  cent  +  2.50  per  cent  =  97.71  per  cent,  S02  +  SO«. 
100.00  per  cent  -  97.71  per  cent  =  2.29  per  cent  HaO. 

98.09  g.  H2SO4/I8.OI6  g.  H20  =  X  per  cent  H2SO4/2.29  per  cent  EW 

-  12.47  per  cent  H2SO4. 

100.00  per  cent  (of  the  oleum)  -  (12.47  per  cent  H2SO4  +  2.50  per  cent  SO*) 
=  85.03  per  cent  free  SOj  and  so  the  oleum  is  composed  of  H2SO4  =  12.47 
per  cent,  SO»  -  85.03  per  cvit,  S02  «  2.50  per  cent  -  100.00  per  cent. 

To  calculate  this  problem  algebraically,  let  x  =  percentage  of  H2SO4,  y  =  per- 
centage of  SO»,  z  =  percentage  of  S02,  A  =  total  acidity,  as  H2SO4,  /  =  factor, 
H^04/SO,  =  98.09/80.07  -  1.22505. 

Then, 

x  +  y  +  z  -  100,  x  +  y  =  100  -  2,  x  =  100  -  (y  +  z). 

From  the  conditions  of  the  problem: 

x  +  y  =  100  —  2,  x  +  fy  =  A.  x  =  A  —  fy.  Substituting  in  first  equa- 
tion,^ -fy  +  y  -  100 -z,  or fy-y  -  -  100  +  s +A,  y  (/-  1)  =  A+z  - 
100,  y  =  (A+z  -  100)/(/  -  1)  -  (A  +  *  - 100)/0.22505  -  4.4436  (A  +2  - 
100). 

Solving  the  problem  given  by  this  method: 

Since  z  =  2.50  per  cent  (as  before), 

A  -  237.82  cc.  n/10  NaOH  =  116.64  per  cent  H2SO4. 
y  =  4.4436  (116.64  per  cent  -f  2.50  per  cent  -  100.00  per  cent 

=  4.4436  X  19.14  »  85.05  per  cent. 
x  =  100.00  per  cent  (2.50  per  cent  +  85  per  cent)  =  12.45  per  cent. 

The  result  of  the  analysis  then  is: 

12.45  per  cent  HjS04,  85.05  per  cent  SO,,  2.50  per  cent  S02  ( =  100.00  per  cent). 

DILUTION  AND  CONCENTRATION  OF  LIQUIDS, 

OF  MIXTURES,  AND  FORMATION  OF  ALLOYS 

OF  DEFINITE   COMPOSITION,  ETC. 

The  course  of  reasoning,  in  each  instance,  will  be  analogous,  if  not  the  same. 
For  the  sake  of  simplicity  liquids  alone  will  be  considered. 

(1)  Preparation  of  a  definite  amount  of  a  dilute  solution  by  diluting  a  strong 
solution  of  a  substance  with  water  or  with  a  weak  solution  of  the  same  sub- 
stance. 

General  Discussion.  —  Let  x  be  the  weight  in  grams  of  the  solution  to  be 
diluted,  and  let  A  be  the  number  of  grams  of  substance  dissolved  in  100  grams 
of  this  solution.  This  ratio  of  A  grams  to  100  grams  of  solution  is  called  the 
concentration.  The  solution  then  is  an  A  per  cent  solution.  Water  containing 
nothing  of  the  substance  dissolved  in  it,  is  therefore,  in  respect  to  the  substance 
a  0  per  cent  solution. 

Digitized  by  LjOOQIC 


DILUTION  AND  CONCENTRATION  557 

Argument.  —  X  =  weight  in  grams  of  the  solution  of  A  per  cent  concen- 
tration that  is  to  be  diluted  with  a  quantity  of  solution  of  B  per  cent  con- 
centration to  form  Z  grams  of  a  solution  of  D  per  cent  concentration.  Z  —  X 
=  weight  in  grams  of  the  solution  of  B  per  cent  concentration,  that,  if  mixed 
with  X  grams  of  the  A  per  cent  solution,  will  form  Z  grams  of  a  D  per  cent 
solution. 

(-4/100)  X  =  weight,  in  grams,  of  substance  dissolved  in  X  grams  of  the  A 

per  cent  solution. 
(B/100)  (Z — X)  =  weight,  in  grams,  of  substance  dissolved  in  Z  —X  grams 

of  the  B  per  cent  solution. 
(Z)/100)Z  —  weight,  in  grams,  of  substance  dissolved  in  Z  grams  of  the  D 
per  cent  solution. 
(2)   Dilution  of  a  definite  amount  of  solution,  thus  producing  a  greater 
amount  than  this  of  a  more  dilute  solution. 

X  =  weight,  in  grams,  of  the  B  per  cent  solution  to  be  added  to  Z  grams 
of  the  solution,  to  be  diluted,  of  A  per  cent  concentration,  to  form  of  these 
Z  -f  X  grams  of  a  weaker  solution,  a  D  per  cent  solution. 

AZ  =  weight  in  grams  of  the  substance  dissolved  in  Z  grams  of  the  A 

per  cent  solution. 
BX  =  weight  in  grams  of  the  substance  dissolved  in  X  grams  of  the  B 

per  cent  solution. 
D(Z  +  X)  =  weight  in  grams  of  the  substance  dissolved  in  Z  +  R  grams 

of  the  D  per  cent  solution. 
AZ  +  BX  -  DZ  +  DX,  X  =Z(A-  D)/(D  -  B). 

Where  we  dilute  with  water,  the  B  per  cent  solution,  as  before,  is  in  fact  a 
0  per  cent  solution,  and  the  expression  becomes: 

X  -  Z  (A  -  D)/(D  -  O),   X  =  Z  (A  -  D)/D. 

Example  1.  —  How  many  pounds  of  water  must  be  added  to  800  pounds 
of  a  73  per  cent  fl^SC^  to  make  of  the  whole  a  70  per  cent  H2SO4?  Dilution 
with  water. 

X  =  800(73  -  70)/70  =  34.39  pounds  of  H20. 

How  much  water  must  be  added  to  1000  cc.  of  a  0.1128  N  solution  to  make 
a  0.1  N  solution?  As  a  N/10  solution  has  practically  a  density  of  one,  the 
numbers  indicating  normality  may  be  taken  as  volumes.  To  be  very  accurate 
the  corresponding  weights  should  be  taken. 

X  =  1000  (0.1128  -  0.1000)/0.1000  -  128  cc.  H20. 

Example  2.  —  How  many  pounds  of  a  62.18  per  cent  H2SO4  must  be  added 
to  1000  pounds  of  a  98  per  cent  H2SO4  to  make  of  the  whole  a  93  per  cent  H2SO4? 

X  -  1000  (98  -  93)/(93  -  62.18)  =  162.2  pounds  62.18  per  cent  H2SO4. 

Example  3.  —  How  much  0.1012  N  solution  must  be  added  to  1000  cc. 
of  a  0.5009  N  solution  to  make  a  2  N/10  solution? 

X=  1000(0.5009  -  0.2000)/(0.2000  -  0.1012)  =  3045.5  cc. 
of  a  0.1012  N  solution. 
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(3)  Preparation  of  a  definite  amount  of  a  stronger  solution,  from  a  weak 
solution,  by  the  addition  of  a  solution  of  a  higher  concentration  than  that  of 
either  of  the  two  solutions  on  hand. 

Let  X  =  weight  in  grams  of  the  C  per  cent  solution,  the  one  that  will  be 
diluted  by  mixing  with  a  quantity  of  a  solution  of  A  per  cent  concentration 
necessary  to  make  Z  grams  of  a  solution,  stronger  than  the  A  per  cent  solution, 
and  of  a  D  per  cent  concentration. 

Z  —  X  =  weight  of  the  solution  of  A  per  cent  concentration,  that,  together 
with  X  grams  of  the  C  per  cent  solution,  will  give  Z  grams  of  a  D  per  cent 
solution. 

CX  +  A(Z-X)  =  DZ,  X(C-A)  =  Z(D-A),  X  =  Z  (D -A)/(C  -  A). 

Example  1.  — How  many  pounds  of  an  80  per  cent  acetic  acid  and  of  a 
60  per  cent  acetic  acid  must  be  mixed  to  make  500  pounds  of  a  65  per  cent 
acetic  acid. 

X  -  500  (65  -  60)/(80  -  60)  =  125  pounds  80  per  cent  acetic  acid. 

Z  —  X  =  500  —  125  =  375  pounds  60  per  cent  acetic  acid. 

X+{Z  —  X)  =  =  500  pounds  65  per  cent  acetic  acid. 

Example  2.  —  How  many  cubic  centimeters  of  a  0.0957  N  and  a  0.1120  N 
solution  must  be  taken  to  make  1000  cc.  of  a  0.1  N  solution. 

X  -  1000  (0.1000  -  0.0957)/(0.1120  -  0.0957)  =     263.8  cc.  of  the 

0.112  N  solution. 
Z  -  X  -  -  736.2  cc.  of  the  0.0957  N  solution. 

X+(Z  -  X)  =  -  1000  cc.  N/10  solution. 

(4)  Concentration  of  a  definite  amount  of  solution,  by  the  addition  of  a 
more  concentrated  solution  of  the  same  substance,  thus  producing  a  greater 
amount  of  a  concentrated  solution. 

Let  X  =  weight  of  the  solution  of  C  per  cent  concentration,  that  will  be 
diluted  by  adding  it  to  Z  grams  of  an  A  per  cent  solution,  necessary  to  make 
a  quantity  Z  -f-  X  grams  of  a  solution,  stronger  than  the  A  per  cent  solution, 
and  of  a  D  per  cent  concentration. 

CX  +  AZ  =  D(Z  +  X),  X(C-D)  =  Z(D  -  A),  X=  Z  (D  -  A)/(C-  D). 

Example.  —  How  many  pounds  of  an  80  per  cent  H2SO4  must  be  added  to 
980  pounds  of  a  35  per  cent  H2SO4,  to  strengthen  the  whole  to  a  40  per  cent 
acid.  *      M  '$'*' 

X  -  980  (40  -  35)/(80  -  40)  =  122.5  pounds  80  per  cent  H*S04. 


FORMATION  OF  MIXTURES  OF  DEFINITE 
COMPOSITION 

(1)  Suppose  we  have  two  lots  of  soap  powder  in  stock,  one  containing  25 
per  cent  of  soap,  and  the  other  50  per  cent  of  soap.  We  desire  to  make  a  soap 
powder  containing  40  per  cent  of  soap,  for  which  we  have  an  order  calling  foi 
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100O  pounds.    How  many  pounds  of  each  of  our  stock  powders  must  we  mix 
to  fill  the  order? 

One  lot  contains  15  per  cent  less  soap  than  the  desired  mixture,  the  other 
10  per  cent  more.  So  if  we  take  15  parts  of  the  richer  mixture  to  10  parts  of 
the  poorer  one,  we  shall  have  a  powder  containing  40  per  cent  soap. 

15/25  =  s/100  =  60/100  =  60  per  cent. 
10/25  -  y/100  =  40/100  -  40  per  cent. 

60  per  cent  of  1000  pounds  of  the  final  mixture  must  be  600  pounds 

of  the  50  per  cent  mixture. 
40  per  cent  of  1000  pounds  of  the  final  mixture  must  be  400  pounds 

of  the  25  per  cent  mixture. 
000  pounds  of  the  50  per  cent  mixture  contain  300  pounds  of  soap. 
400  pounds  of  the  25  per  cent  mixture  contain  100  pounds  of  soap. 

Therefore,  1000  pounds  of  this  40  per  cent  mixture  contain  400  pounds  of  soap 
as  required. 
(2)  Problems  of  this  character  may  also  be  solved  as  follows: 
There  are  on  hand  two  portions  of  iron,  one  containing  0.1  per  cent  of 
carbon  while  the  other  contains  0.25  per  cent  of  carbon.  How  many  pounds 
of  each  must  be  melted  together  to  produce  1000  pounds  of  an  iron  containing 
0.2  per  cent  of  carbon. 

Let  x  be  the  weight  in  pounds  of  the  0.25  per  cent  carbon  iron,  then  1000  —  x 
is  the  weight  required  of  the  0.1  per  cent  carbon  iron  in  pounds.  0.25  per  cent 
of  x  +  0.1  per  cent  of  (1000  -  x)  =  0.2  per  cent  of  1000.  0.0025  x  +  0.001 
(1000  -  x)  =  0.002  X  1000.  x  -  666.67  or  666.67  pounds  of  the  0.25  per  cent 
carbon  iron,  and  333.33  pounds  of  the  0.1  per  cent  carbon  iron  are  required  to 
produce  1000  pounds  of  an  iron  containing  0.2  per  cent  carbon. 


FORMATION  OF  MIXTURES   OF  SULPHURIC 

AND  NITRIC  ACIDS   OF  DEFINITE   COMPOSITION 

(SO-CALLED   "MIXED  ACIDS ") 

"Mixed  acid"  is  a  commercial  term,  generally  meaning  a  mixture  of  nitric 
and  sulphuric  acids.  Such  mixtures  are  extensively  used  in  manufacturing 
processes.  On  account  of  the  relatively  high  cost  of  concentrated  nitric  acid, 
compared  with  that  of  the  dilute  acid,  the  concentrated  acid  is  diluted  with  a 
weak  solution  of  the  acid,  instead  of  with  water,  using  a  minimum  quantity  of 
concentrated  and  a  maximum  quantity  of  dilute  nitric  acid.  The  sulphuric 
acid  is  added  as  98  per  cent  acid,  as  here  it  is  practically  impossible  to  ship 
the  dilute  acid,  it  being  a  question  of  containers.  Concentrated  sulphuric  acid 
hardly  attacks  iron,  and  so  it  can  be  readily  shipped  in  iron  drums  or  tanks. 

Example  1.  —  A  waste  mixed  acid  left  over  from  nitrating  is  composed  of 
60.12  per  cent  H2SO4,  20.23  per  cent  HN03  and  19.65  per  cent  H20.  It  is 
required  to  make  a  mixture  of  1000  pounds,  containing  60  per  cent  H2SO4, 
22.5  per  cent  HNO3,  and  17.5  per  cent  I^O.    A  97.5  per  cent  H2S04  and  a 
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90.5  per  cent  HNO,  are  on  band.  How  many  pounds  of  each  of  these  two 
acids  and  of  the  waste  acid  must  be  taken  to  make  the  required  mixture 
without  adding  any  water? 

Solution.  —  Let  x  be  the  weight  of  the  waste  acid,  y  the  weight  of  97.5 
H2SO4  added,  and  z  the  weight  of  90.5  per  cent  HN03  added. 

Then  x  (0.6012)  =  weight  of  H2S04  (100  per  cent)  in  the  waste  acid,  y 
(0.975)  =  weight  of  H2SO4  (100  per  cent)  actually  added,  when  adding  the 
97.5  per  cent  acid,  x  (0.2023)  =  weight  of  HN03  (100  per  cent)  in  the  waste 
acid,  z  (0.905)  =  weight  of  HN08  (100  per  cent)  actually  added,  y  (0.0B6)  = 
weight  of  H20  contained  in  the  H2SO4  (97.5  per  cent),  that  was  added,  z 
(0.095)  »  weight  of  HjO,  contained  in  the  HNO,  (90.5  per  cent),  that  was 
added,  x  (0.1965)  =  weight  of  H20,  in  the  waste  acid. 

One  thousand  pounds  of  the  desired  mixture  must  evidently  contain  601.2 
pounds  H2S04,  202.3  pounds  HNO,,  and  196,5  pounds  H20.  Therefore,  we 
have  the  following  equations: 

(1)  x  (0.6012)  +  y  (0.975)  =  6Q0  pounds  H2S04. 

(2)  x  (0.2023)  +  z  (0.905)  -  225  pounds  HNO,. 

(3)  x  (0.1965)  +  y  (0.025)  +  z  (0.095)  =  175  pounds  H20. 

y  =  (600  -  a;  6.6012) /0.975  -  615.38  -  x  (0.61662). 
z  =  (225  -  x  0.2023) /0.905  -  248.62  -  x  (0.22353). 

Substituting  these  two  equations  in  equation  (3),  we  obtain: 

0.1965+15.38-0.01542s+23.62-0.02124a;  -  175.00. 

0.15984s  =  136,   x  =  850.85 =  850.85  pounds  of  waste  acid. 

Substituting  in  equation  (1): 

y  .  (600  -  511.53) /0.975  =  90.74 =    90.74  pounds  H2S04 

95.7  per  cent. 
Substituting  in  equation  (2): 

z  -  (225  -  172.13) /0.905  =  58.41  pounds  HNO, 

90.5  per  cent. 

1000.00  pounds  mixture. 

Example  2.  —  It  is  desired  to  make  a  "mix"  consisting  of  60,000  pounds  of 
a  mixed  acid  to  consist  of  46  per  cent  H2S04,  49  per  cent  HN08  and  5  per  cent 
water.  The  H2S04  is  to  be  added  in  the  form  of  98  per  cent  acid,  the  HNO, 
in  the  form  of  61.4  per  cent  and  95.5  per  cent  acid. 

Solution. 

60,000  X  0.46  -  27,600  pounds  H5JSO4  are  required. 
60,000  X  0.49  =  29,400  pounds  HNO,  are  required. 
60,000  X  0.05  =    3,000  pounds  H20  are  required. 

'        =  28,163  pounds  98  per  cent  H2S04  required, 
1Q.98 
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60,000  —  28,163  =  31,837  pounds  of  a  mixture  of  concentrated  and  dilute 
nitric  acid  to  be  added  to  the  28,163  pounds  of  the  98  per  cent  H2SO4  to 
complete  the  required  mixture. 

Let 

x  =  number  of  pounds  of  95.5  per  cent  HNOj  to  be  added. 
Then 

31.837  —  x  =  number  of  pounds  of  61.4  per  cent  HN03  to  be  added. 

Then 

0.955*  +  0.614  (31,837  -  x)  =  29,400, 
and  solving 

x  =  28,891  pounds  of  95.5  per  cent  HN03  to  be  taken. 

31,837  -  28,891  =  ?946  pounds  of  61.4  per  cent  HN08  to  be  taken. 

So  to  make  the  "mix,"  take: 

28,163  pounds  98  per  cent  H2SO4 
28,891  pounds  95.5  per  cent  HNO, 
2,946  pounds  61.4  per  cent  HNOj 
60,000  pounds  total. 

This  same  result  might  have  been  reached  by  means  of  the  formulae  given 
to  adjust  the  strengths  of  acids  (1)  to  (4)  page  556,  according  as  to  whether  the 
acid  is  to  be  diluted  or  is  to  be  strengthened.  29,400  pounds  of  absolute 
nitric  acid  are  called  for.  The  weight  of  nitric  acid  to  be  added,  after  the 
98  per  cent  sulphuric  acid  is  added,  is  31,837  pounds,  as  before.  We  obtain 
the  concentration  of  this  acid  as  follows: 

29,400/31,837  =  z/100;  x  =  92.35  or  the  29,400  pounds  absolute  nitric 
acid,  if  added  to  the  31,837  pounds  of  98  per  cent  H2SO4,  would  produce  a 
92.35  per  cent  HNOj  solution  that  would  be  mixed  with  the  98  per  cent  H2SO4 
solution. 

To  make  31,837  pounds  of  a  92.35  per  cent  HNOj  solution  from  a  mixture 
of  95.5  per  cent  and  61.4  per  cent  nitric  acids,  employing  formula  (3)  p.  558, 
,    we  proceed  as  follows: 

(92.35  -  61.4)/(95.50  -  61.4)  =  rr/31,837  x  =  28,896  pounds  95.5  per  cent 

HNOj  to  be  taken. 
31,837  -  28,896  =  2941  pounds  61.4  per  cent  HNOj  to  be  taken. 

Example  3.  —  An  example,  involving  the  use  of  oleum,  will  now  be  con- 
sidered: It  is  required  to  make  61,320  pounds  of  a  mixed  acid  of  the  compo- 
sition, 

56  per  cent  HNOj  (add  as  94.5  per  cent  HNOj),  41  per  cent  H2SO4  (add  as 
.  98.56  per  cent  H2S04  and  as  20  per  cent  oleum),  and  3  per  cent  H20. 

The  tank  in  which  the  acid  is  to  be  mixed  already  contains  2604  pounds  of 
the  remains  of  a  previous  "mix"  of  the  composition, 

52  per  cent  HNOj,  42.50  per  cent  H2SO4  and.  5.5  per  cent  H20. 

Solution. 

61,320  X  0.56  -  34,339  pounds  HNO,,  61,320  X  0.41  =  25,141  pounds 
HjS04,  61,320  X  0,03  =  1840  pounds  H20. 
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2604  X  0.52  -  1354  pounds  HNO„  2604  X  0.4250  -  1107  pounds  HjSOi, 
2604  X  0.055  -  143  pounds  H,0. 

Thus  we  have: 

Required:    25,141  pounds  H2SO4,  34,339  pounds  HN08|  1840  pounds  H20; 

In  tank:  1,107  pounds  H^04,  1,354  pounds  HN08,  J43  pounds  H20; 
To  be  added:  24,034  pounds  H2S04,  32,985  pounds  HNOs,  1697  pounds  H20. 

24,034/0.9856  -  24,385  pounds  98.56  per  cent  H^Oi  required. 

(In  attempting  to  work  out  the  amounts  requisite,  by  the  previous  method, 
it  will  be  seen  that  the  method  will  not  work,  for  the  reason  that  too  much 
water  would  be  introduced.  The  24,385  pounds  of  98.56  per  cent  sulphuric 
acid  given  above  is  a  provisional  figure  that  will  have  to  be  modified  later.) 

24,385  -  24,034  -  351  pounds  H20  that  were  added  with  the  98.56  per  cent 
H2S04. 

1,697  -  351  -  1346  pounds  H20  still  to  be  added. 

Adding  this  water  with  the  nitric  acid,  would  call  for  a  stronger  nitric  acid, 
than  the  94.5  per  cent  nitric  acid  on  hand: 

32,985  (HNO,)  +  1346  (H20)  =  34,331  pounds  HN08  +  H20  still  to  be 
added. 

32,985/34,331  —  x/100/z  -  96.08  or  a  96.08  per  cent  HN08  would  be 
required. 

Oleum  will  be  required  to  take  up  this  water. 

32,945/0.945  =  34,905  pounds  94.5  per  cent  HNOs  are  required. 

34,905  -  32,985  =  1920  pounds  H20  added  with  the  94.5  per  cent  HN08. 

1920  -  1697  =  223  pounds  H20  added  in  excess. 

These  223  pounds  of  water  must  be  taken  up  by  the  20  per  cent  oleum  which 
will  require  4955  pounds  20  per  cent  oleum. 

80  (S08)/18  (H20)  -  x/223  =  991  pounds  free  S08,  and  this  is  contained 
in  4955  pounds,  991/20  =  z/100  =  4955  pounds. 

But  as  85.31  is  the  percentage  total  of  S08  in  20  per  cent  oleum,  and  as 
81.63  is  the  percentage  total  of  S08  in  100  per  cent  sulphuric  acid,  20  per  cent 
oleum  is  equivalent  to  104.5  per  cent  H3SO4. 

85.31/81.63  =  x/100  -  104.5  per  cent. 

The  addition  of  these  4955  pounds  20  per  cent  oleum  corresponds  to  an 
addition  of  4955  X  104.5/100  -  5178  pounds  of  100  per  cent  H2S04.  24,034 
pounds  —  5178  pounds  100  per  cent  H2S04  =»  18,856  pounds  100  per  cent 
H2S04  that  are  yet  to  be  added. 

This  acid  is  to  be  prepared  from  20  per  cent  oleum  and  from  98.56  per  cent 
sulphuric  acid.  This  98.56  per  cent  acid  contains  80.45  per  cent  of  its  weight 
S03:  80.06/100.00  -  z/98.56.  Using  formula  (3)  page  555  and  calculating  on 
the  S08  content,  we  find  that  4723  pounds  of  20  per  cent  oleum  are  required. 
(Desired  cone.  —  actual  conc.)/(conc.  strength  sol.  —  actual  cone.)  X  amount 
sol.  desired  or  given  =  cone,  stronger  sol.  to  be  added  or  taken.  (81.63  — 
80.4)/(85.31  -  80.4)  X  18,856  =  4723  pounds. 

The  amount  of  98.56  per  cent  H2SO/that  is  to  be  added  is  now  calculated, 
and  found  to  be  14,133  pounds. 

Thus,  18,856  pounds  100  per  cent  H2S04  —  4723  pounds  20  per  cent  oleum 
-  14,133  pounds  98.56  per  cent  H2S04. 
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Formula  (1),  p.  556,  y  =  z  —  x,  or  amount  weaker  solution  to  be  added 
or  taken  =  amount  of  solution  desired  or  given  minus  amount  of  stronger 
solution  to  be  added  or  taken. 

The  total  amount  of  20  per  cent  oleum  to  be  added  is  9678  pounds  =  4955 
pounds  +  4723  pounds  =  9678  pounds. 

And  thus,  to  make  the  required  mixture,  we  add  to  the  acid  already  in  the 
tank:  9678  pounds  of  20  per  cent  oleum,  14,133  pounds  of  98.56  per  cent 
HsSOi,  and  34,905  pounds  of  94.5  per  cent  HNOt. 


RECTANGLE  METHOD  FOR  THE  DILUTION  AND  CON- 
CENTRATION OF  LIQUIDS  AND  MIXTURES,  AND 
FOR  THE  FORMATION  OF  ALLOYS  OF  DEFINITE 
COMPOSITION 

The  figures  expressing  the  percentage  concentration  of  two  solutions  (or 
those  of  one  solution,  and  the  figure  0  for  water,  where  dilution  with  water  is 
desired)  are  written  in  the  two  left  hand  corners  of  a  rectangle,  and  the  figure 
expressing  the  desired  concentration  is  placed  on  the  intersection  of  the  two 
diagonals  of  this  rectangle. 

Now  subtract  the  figures  on  the  diagonals,  the  smaller  from  the  larger,  and 
write  the  result  at  the  other  end  of  the  respective  diagonal.  These  figures 
then  indicate  what  quantities  of  the  solutions-whose  concentration  is  given  on 
the  other  end  of  the  respective  horizontal  line,  must  be  taken  to  obtain  a  solu- 
tion of  the  desired  concentration.  For  example,  to  make  a  12  per  cent  solu- 
tion, by  mixing  an  8  per  cent  and  a  15  per  cent  solution  we  prepare  Fig.  1 

3       which  indicates  that  we  have  to  take  3  parts  by 

^\-  S^^         weight  of  the  8  per  cent  solution  and  4  parts  by 

^^12  ^  weight  of  the  15  per  cent  solution  to  obtain  (7  parts 

^S*    >s*vs^^  by  weight  of)  the  12  per  cent  solution. 

!5  ^zl- _-^4  Again,  if  we  wish  to  dilute  a  25  per  cent  solution 

Kg.  l  so  as  to  obtain  a  9  per  cent  solution,  we  place  the 

figure  25  in,  for  example,  the  upper  left  corner  of   a  rectangle  and  place 
the  figure  0  (concentration  of  the  solution  in  pure  water)  in  the  lower  left 

corner,  and  then  place  the  figure  9  (desired  concen-       2g 9 

tration)  at  the  point  of  intersection  of  the  diago-  ^\.  -^^ 

nals,  and  subtracting  across  the  diagonals,  we  obtain  ^^  9  <^ 

Fig.  2:  9  parts  by  weight  of  the  25  per  cent  solution,  ^/  \. 

if  mixed  with  16  parts  by  weight  of  water,  will  give        q^™ -^Ht 

25  parts  by  weight  of  a  9  per  cent  solution.*  Fig.  2 

1.  To  prepare  a  definite  amount  of  a  dilute  solution,  by  diluting  a  strong 
solution  of  a  substance  with  water,  or  with  a  weak  solution  of  the  same  sub- 
stance. 

See  examples  1  and  2  page  558. 

*  By  A.  Cobensl,  Wiealoch,  Baden.  From  Compendium  der  prakt.  Photographic, 
Prof.  F.  Schmidt,  9th  Ed.  p.  379.  See  also  for  explanation,  problems  1  and  2  under  the 
heading:  "Formation  of  Mixtures  of  Definite  Composition,"  p.  558. 
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1.  How  many  jx>unds  of  H20  and  how  many  pounds  of  a  60  per  cent  H2SO4 
must  be  mixed  to  obtain  400  pounds  of  a  34.2  per  cent  H2SO4? 

By  Fig.  3,  34.2  parts  of  a  60  per  cent  H2S04  and 
25.8  parts  of  H20,  if  mixed,  will  give  60  parts  (34.2 
+  25.8)  of  a  34.2  per  cent  H2SO4. 

Or,  34.2/60.  parts  of  a  60  per  cent  H2S04  and 
25.8/60  parts  of  H20  will,  if  mixed,  give  1  part  of  a 
34.2  per  cent  H2SO4  and  400  parts  of  a  34.2  per 
cent  H2SO4  will  require  400  times  these  quantities 
of  HsSO*  and  of  H20. 

2.   How  many  pounds  of  a  62.18  per  cent  H2SO4 
must  be  added  to  1000  pounds  of  a  98  per  cent  H2SO4 
>%8t  to  make  of  the  whole  a  93  percent  H^04: 
Fig.  4  Argument  same  as  above. 

5  +  30.82  -  35.82.  5/35.82  of  the  62.18  per  cent  acid  +  30.82/35.82  of 
the  98  per  cent  acid  will  give  1  part  of  "a  93  per  cent  acid.    Etc. 

2.  Dilution  of  a  definite  amount  of  solution,  thus  producing  a  greater 
amount  than  this  of  a  more  dilute  solution.  % 

See  examples  1,  2,  and  3  page  557. 

(1)  We  wish  to  know  the  weight  of  water  to  be  added  to  800  pounds  of 
..^70  a  73  per  cent  HjSC>4  to  make,  of  the  whole,  a  70  per 
**"  1         cent  acid.    If  3  parts  of  H20  added  to  70  parts  of  a 

{  73  per  cent  H2SO4  will  give  a  70  per  cent  acid,  then 
X  parts  of  H20  added  to  800  parts  of  a  73  per  cent 
H2SO4  will  also  give  a  70  per  cent  acid:  3/70  = 
X/800,  X  =  34.29  pounds  H20. 

(2)  How  much  0.1012  N  solution  must  be  added  to  1000  cc.  of  a  0.5009  N 
solution  to  make  of  it  a  2  N/10  solution? 

If  0.3009  parts  of  the  0.1012  N  solution  added  to  0.0988  parts  of  the  0.5009 
N  solution  will  produce  a  2  N/10  solution,  then  X  parts  of  the  0.1012  N  solu- 
tion added  to  1000  cc.  of  the  0.5009  N  solution  will  also  give  a  2  N/10 
solution: 

0.3009/0.0988  =  Z/1000,  X  -  3045.5  cc.  0.1012  N  solution. 

3.  Preparation  of  a  definite  amount  of  a  stronger  solution  from  a  weak 
solution,  by  the  addition  of  a  solution  of  a  higher  concentration  than  that  of 
either  of  the  two  solutions  on  hand. 

See  example  1  page  558. 

(1)  How  many  pounds  of  an  80  per  cent  acetic  acid  and  of  a  60  per  cent 
acetic  acid  must  be  mixed  to  make  500  pounds  of  a  65  per  cent  acetic  acid? 

Five  pounds  of  the  80  per  cent  acid  added  to  15  pounds  of  the  60  per  cent 
acid  will  give  20  pounds  of  a  65  per  cent  acid.  5/20  parts  of  the  80  per  cent 
acid  +  15/20  parts  of  the  60  per  cent  acid  will  require  500  times  these  quanti- 
ties: 

500  X    5/20  =  125  pounds  80  per  cent  acid, 
500  X  15/20  =  375  pounds  60  per  cent  acid. 
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4.  Concentration  of  a  definite  amount  of  solution  by  the  addition  of  a 
more  concentrated  solution  of  the  same  substance,  thus  producing  a  greater 
amount  of  a  concentrated  solution 

See  example  under  (4)  page  558. 

(1)  How  many  pounds  of  an  80  per  cent  H2SO4  must  be  mixed  with  980 
pounds  of  a  35  per  cent  H2SO4  to  strengthen  the  whole  to  a  40  per  cent  acid? 
If  5  parts  of  an  80  per  cent  acid  added  to  40  parts  of  a  35  per  cent  acid  will 
produce  a  40  per  cent  acid,  then  X  parts  of  an  80  per  cent  acid  added  to  980 
parts  of  a  35  per  cent  acid  will  also  produce  a  40  per  cent  acid. 

5/40  =  X/980,  X  =  122.5  pounds  of  an  80  per  cent  H2SO4. 

DILUTION  TO  A  CERTAIN  SPECIFIC  GRAVITY 

Hie  method  to  be  described  is  not  strictly  accurate,  on  account  of  the  small 
contraction  of  volume,  on  melting  together  of  metal,  when  forming  alloys, 
or  when  mixing  solutions  of  different  densities,  but  this  does  not  introduce 
an  error  that  is  appreciable  in  ordinary  work. 

Under  this  head  comes  the  problem  that  Archimedes  had  to  solve:  The 
problem  of  the  Crown.  The  following  discussion  will  explain  the  principles 
involved. 

How  many  parts  by  weight,  x  grams,  of  a  metal  of  the  specific  gravity  S, 
and  how  many  parts  by  weight,  y  grams,  of  another  metal  of  the  specific 
gravity  <Si,  are  there  in  n  parts,  by  weight,  of  an  alloy  of  these  two  metals, 
of  the  specific  gravity  S2, 

x  +  V  =  n;     l  +  l'^f'J     toen    y  =  n-x; 

,                                     x  .  n  —  x      n 
and  — I =  — ; 

S        Si        02 

whence         SiS&  +  SSw  -  SS&  =  SS<n,   or  x  =  *f  ^1~f?)- 

S%  {Si  —  o) 

Similarly  we  obtain  y  =      1  * — ^  • 

PROBLEMS 

112.  What  percentage  of  "Oil  of  Vitriol"  (O.  V.)  (93.19  per  cent  H2SO4) 
is  equivalent  to  62.18  per  cent  of  sulphuric  acid  (100  per  cent)?  (b)  What 
percentage  of  50°  Be"  sulphuric  acid  (62.18  per  cent  H1SO4)  must  be  taken  to 
be  equivalent  in  strength  to  O.  V.? 

(a)  62.18  per  cent  X  100  =  x  per  cent  X  93, 

x  per  cent  =  62.18  per  cent  X  100/93.19. 
,    (b)  93.19  per  cent  X  100  =  re  per  cent  X  62.18, 

s  per  cent  =  93.19  per  cent  X 100/93. 19. 

(a)  0.6219/0.9319  =  z/100  =  66.72  per  cent. 

(b)  0.9319/0.6219  =  s/100  -  149.87  per  cent. 
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113.  What  is  the  result  of  the  analysis  of  an  oleum  containing  SO2,  being 
given  the  following  data: 

For  total  acid,  as  SO,:  # 

Weight  of  oleum  taken  =  3.0570  gr. 
N/1  NaOH  required      -  74.30  cc. 

For  sulphur  dioxide: 

Weight  of  oleum  taken  =  7.0510  gr. 
N/10  I  sol.  required       -  46.80  cc. 

The  reaction  for  the  sulphurous  acid  and  the  iodine  is 

H2SO3  +  I2  +  H20  -  HjS04  +  2  HI. 

Arts.    Free  SO,  -  80.33  per  cent;  SO*  -  2.13  per  cent; 

HaS04  -  17.54  per  cent. 

114.  What  is  the  composition  of  an  oleum,  the  data  of  the  titration  of 
which,  having  used  phenolphthalein  as  an  indicator,  are  as  follows: 

For  total  acid: 

Weight  of  acid  taken  =    5.0000  gr. 
1.112  N  NaOH  to  neutralize  -  99.95  cc. 


For  sulphur  dioxide: 


Weight  of  acid  taken  -  5.0000  gr. 
N/10  I  sol.  required  -  39.00  cc. 


Ana.    Free  SO,  -  33.10  per  cent. 

HjS04  -  64.40  per  cent. 

SOi  -    2.50  per  cent. 


100.00  per  cent. 

115.  300  pounds  of  oleum  containing  33%  of  free  SO,  and  67%  of  H9SO4 
are  equivalent  to  how  many  pounds  of  oil  of  vitriol  (93.19%  H2SO4)  ? 

Ans.    345.82  lbs. 

116.  How  many  pounds  of  oleum  containing  33%  of  free  SO,  and  67%  of 
H*S04  must  be  added  to  100  pounds  of  85%  Hj§04  to  make  oil  of  vitriol? 

Ans.    53.64  lbs. 

117.  (a)  600  pounds  of  an  89.55  per  cent  sulphuric  acid  is  equivalent  to 
how  many  pounds  of  oil  of  vitriol  (93.19  per  cent  H2S04)? 

(b)  And  to  how  many  pounds  of  50°  Be"  sulphuric  acid  (62.18  per  cent 
HtSOO? 

Ana.    (a)  576.6  pounds;    (b)  864.12  pounds. 
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118.  What  is  the  percentage  of  100  per  cent  sulphuric  acid,  equivalent  in 
strength  (a)  to  a  20  per  cent  oleum?     (b)  To  a  30  per  cent  oleum? 

Ans-*    (a)  104.5  per  cent;   (b)  106.75  per  cent. 

119.  (a)  What  is  the  percentage  of  oil  of  vitriol  equivalent  in  strength  to 
a  25  per  cent  oleum?  (b)  What  is  the  percentage  of  a  98  per  cent  sulphuric 
acid,  equivalent  in  strength  to  a  35  per  cent  oleum? 

Ans.     (a)  113.34  per  cent;  (b)  110.08  per  cent. 

120.  Calculate  the  amounts  of  acid  required  to  make  34,000  pounds  of 
a  mixed  acid  to  consist  of  65.9  per  cent  H2SO4,  18.1  per  cent  HNOs,  and  16 
per  cent  H20.  There  are  still  in  the  tank  3780  pounds  of  an  acid,  consisting 
of  42  per  cent  H2SO4,  52  per  cent  HNO3,  and  6  per  cent  H20.  It  is  desired 
to  employ,  besides  this  acid  in  the  tank,  a  quantity  of  acid  that  is  on  hand,  and 
that  is  to  be  "worked  off."  This  consists  pf  7000  pounds  of  a  mixed  acid 
composed  of  64  per  cent  H2SO4,  28  per  cent  HN08,  and  8  per  cent  water. 

93.2  per  cent  H2SO4,  52.3  per  cent  HNO3  and  water  are  on  hand,  and  are 
to  be  used  to  help  give  the  mixture  the  desired  composition.  How  many 
pounds  of  these  two  acids  and  of  water  are  required  to  accomplish  this? 

Arts.  17,531  pounds  93.2  per  cent  H2SO4; 
4260  pounds  52.3  per  cent  HN08; 
1429  pounds  water. 

121.  How  many  pounds  of  a  98  per  cent  and  a  96  per  cent  sulphuric  acid 
and  a  61.4  per  cent  nitric  acid  must  be  taken  to  make  60,000  pounds  of  a 
mixed  acid,  to  be  composed  of  46  per  cent  H2SO4,  48  per  cent  HN08,  and  6 
per  cent  HaO? 

Ans.    28,163  pounds  98  per  cent  H2S04; 

26,711  pounds  96  per  cent  HN03; 

5126  pounds  61  per  cent  HN08. 

122.  It  is  required  to  make  a  mixed  acid  composed  of  46  per  cent  H2SO4, 
49  per  cent  HNO3,  and  5  per  cent  H20  with  the  aid  of  a  96  per  cent  and  a 
61.4  per  cent  nitric  acid,  and  of  a  98  per  cent  sulphuric  acid.  How  many 
pounds  of  each  must  be  taken  to  prepare  60,000  pounds  of  the  mixed  acid? 

Ans.     28,163  pounds  98  per  cent  H2SO4; 

28,474  pounds  96  per  cent  HN08; 

3363  pounds  61  per  cent  HN08. 

123.  How  many  pounds  of  a  95  per  cent  nitric  acid  and  of  a  30  per  cent 
oleum  must  be  added  to  each  1000  pounds  of  a  mixed  acid,  composed  of 
43  per  cent  H2SO4,  51  per  cent  HN08,  and  6  per  cent  H20,  to  convert  this 
mixture  into  a  mixed  acid  of  the  composition:  42  per  cent  H2SO4,  53  per  cent 
HNO3,  and  5  per  cent  HaO? 

Ans.     137.07  pounds  95  per  cent  HN08;  71 .38  pounds  30  per  cent  oleum. 

124.  It  is  required  to  make  61,320  pounds  of  a  mixed  acid  of  the  composi- 
tion, 41  per  cent  H2SO4,  56  per  cent  HN08,  and  3  per  cent  H20.  The  mixing 
tank  contains  2604  pounds  of  an  acid  composed  of  52  per  cent  HN08,  42.5 
per  cent  H2SO4,  and  5.5  per  cent  H20.    How  many  pounds  of  a  20  per  cent 
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oleum,  a  98.56  per  cent  sulphuric  acid,  and  a  94.50  per  cent  nitric  acid  must 
be  added  to  the  acid  already  in  the  tank? 

Ana.       4678  pounds  20.00  per  cent  oleum; 

14,133  pounds  98.56  per  cent  HiS04; 

34,905  pounds  94.50  per  cent  HNOj. 

125.  37,000  pounds  of  a  mixed  acid  are  to  be  made.    It  is  to  consist  of 

41  per  cent  H2SO4,  52  per  cent  HNOs,  and  7  per  cent  HaO.  In  the  mixing 
tank  there  is  still,  from  a  former  lot,  a  residue  of  6720  pounds,  consisting  of 

42  per  cent  H2SO4,  52.54  per  cent  HN08,  and  5.46  per  cent  H20.  How  many 
pounds  of  a  98  per  cent  and  a  94.7  per  cent  H2SO4  and  a  61.4  per  cent  HNO» 
must  be  added  to  the  acid  already  in  the  tank  to  make  a  mixture  of  the  above 
composition? 

Am.  12,599.6  pounds  of  the  98  per  cent  H2SO4,  15,689.3  pounds  of  the 
94.7  per  cent  HN08,  and  1991.1  pounds  of  the  61.4  per  cent  HN03. 

126.  Sodium  hydroxide  and  trisodium  phosphate  are  to  be  determined  in 
the  presence  of  each  other.  Phenolphthalein  reacts  neutral  to  disodium 
phosphate;  therefore,  in  titrating  a  mixture  of  these  two  salts  with  sulphuric 
acid,  and  employing  phenolphthalein  as  an  indicator,  we  have: 

2  NaOH  +  H2S04  -  Na2S04  +  2  H20, 
2  Na,P04  +  H2SO4  =  2  NaaHPO*  +  NaaSO* 
45  cc.  of  0.5  NHjS04  are  required  for  these  titrations. 

Methyl  orange,  which  is  alkaline  to  disodium  phosphate,  but  neutral  to  mono- 
sodium  phosphate,  is  now  added,  and  the  titration  is  continued  with  0.5  N 
H2SO4: 

2  Na2HP04  +  H2SO4  =  2  NaH2P04  +  NaaSO*. 

35  cc.  are  required.  What  amounts  of  trisodium  phosphate  and  of  sodium 
hydroxide  are  present?  Ans.    0.20005  gr.  NaOH;  2.8707  gr.  Na,P04. 

127.  What  is  the  composition  of  a  solution  of  mixed  tri-  and  disodium 
phosphates,  if  the  phenolphthalein  titration  requires  25  cc.  of  a  0.5  N  sul- 
phuric acid,  and  the  methyl  orange  titration  requires  35  cc.  of  a  0.5  N  sulphuric 
acid,  in  addition?  Ans.    0.71025  gr.  Na*HP04;  2.0505  gr.  Na,P04. 

128.  What  is  the  result  of  the  analysis  of  an  oleum  containing  SO»,  having 
given  the  following  data: 

For  total  acid,  as  S08: 

Weight  of  oleum  taken  =  3.0570  gr. 
N/1  NaOH  required     =  74.30  cc. 

For  sulphur  dioxide: 

Weight  of  oleum  taken  =    7.0510  gr. 
N/10  I  sol.  required      =  46.80  cc. 
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The  reaction  for  the  sulphurous  acid  and  the  iodine  is 
H,SO,  +  I,  +  H*0  =  H^04  +  2HI. 


Ana.    Free  S08  =  51.23  per  cent. 

S02  «    2.13  per  cent. 

H1SO4  -  46.64  per  cent. 


129.   What  is  the  composition  of  an  oleum,  the  data  of  the  titration  of 
which,  haying  used  phenolphthalein  as  an  indicator,  are  as  follows: 
For  total  acid: 

Weight  of  acid  taken  =    5.0000  gr. 

1.112  N  NaOH  to  neutralize  -  99.95  cc. 

For  sulphur  dioxide: 

Weight  of  acid  taken  =    5.0000  gr. 

N/10  I  sol.  required  =  39.00  cc. 


Ana.    Free  SO«  =  33.10  per  cent. 

H2SO4  =  64.40  per  cent. 

S02  =    2.50  per  cent. 

100.00  per  cent. 


130.  A  solution  of  sulphuric  acid,  after  testing  is  found  to  contain 
0.049205  grams  of  acid  per  cubic  centimeter.  How  many  cubic  centimeters 
of  water  must  be  added  to  a  kilogram  of  this  solution  to  make  it  N/1? 

Arts.    3.20  cc. 

131.  How  much  0.2019  N  sodium  hydroxide  and  how  much  water  must  be 
taken  to  make  5  liters  of  N/10  sodium  hydroxide?  (Consider  the  densities 
of  the  two  liquids  to  be  the  same,  in  this  and  other  problems,  unless  otherwise 
mentioned.) 

An*.    2391.2  cc.  NaOH;  2608.8  cc.  H,0. 

132.  50  cc.  of  a  solution  (factor  to  N/10  =  1.005)  correspond  to  48.90  cc.  of 
another  solution.  How  many  cubic  centimeters  of  water,  per  liter,  must  be 
added  to  this  second  solution  to  make  it  N/10? 

Ana.    28.00  cc. 

133.  How  many  grams  each  of  a  0.5012  N  and  of  a  0.1078  N  solution  must 
be  mixed  to  make  5  kilos  of  a  2  N/ 10  solution? 

Ana.    756.6  gr.  of  the  0.1078  N  solution;  234.4  gr.  of  the  0.5012  N  solution. 

134.  How  many  pounds  of  an  80  per  cent  acetic  acid  must  be  added  to  a 
92.60  per  cent  acetic  acid  to  make  600  pounds  of  a  90  per  cent  acid? 

Ana.     123.8  pounds  80.00  per  cent  acid;  476.2  pounds  92.60  per  cent  acid. 

135.  How  many  pounds  of  a  20  per  cent  hydrochloric  acid  must  be  added 
to  800  pounds  of  a  43  per  cent  hydrochloric  acid  to  convert  this  quantity  of 
acid  into  a  30  per  cent  acid? 

Ana.    1040  pounds. 
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136.  How  many  pounds  each  of  a  30  per  cent  oleum  and  of  a  98  per  cent 
sulphuric  acid  must  be  mixed,  to  prepare  100  pounds  of  a  100  per  cent  sul- 
phuric acid?     (Calculate  on  the  percentages  of  S08  present  in  each.) 

A  m.    22.82  pounds  30  per  cent  oleum ;  77. 18  pounds  98  per  cent  H1SO4. 

137.  A  solution  of  sulphuric  acid,  after  testing  it,  is  found  to  contain 
0.049205  gram  of  acid  per  cubic  centimeter.  How  many  cubic  centimeters  of 
water  must  be  added  to  a  kilogram  of  this  solution  to  make  it  N/1? 

Am.    3.20  cc. 

138.  How  much  0.2019  N  sodium  hydroxide  and  how  much  water  must  be 
taken  to  make  5  liters  of  N/10  sodium  hydroxide?  (Consider  the  densities 
of  the  two  liquids  to  be  the  same,  in  this  and  other  problems,  unless  otherwise 
mentioned.)  Am.    2391.2  cc.  NaOH;  2608.8  cc.  H,0. 

139.  50  cc.  of  a  solution  (factor  to  N/10  =  1.005)  correspond  to  48.90  cc. 
of  another  solution.  How  many  cubic  centimeters  of  water,  per  liter,  must 
be  added  to  this  second  solution  to  make  it  N/10?  Arts.    28.00  cc. 

140.  How  many  grams  each  of  a  0.5012  N  and  of  a  0.1078  N  solution  must 
be  mixed  to  make  1  kilo  of  a  N/5  solution? 

Am.    756.6  gr.  of  the  0.1078  N  solution;  234.4  gr.  of  the  0.5012  N  solution. 

141.  How  many  pounds  of  an  80  per  cent  acetic  acid  must  be  added  to 
a  92.6  per  cent  acetic  acid,  to  make  600  pounds  of  a  90  per  cent  acid? 

Am.     123.8  lbs.  80  per  cent  acid;  476.2  lbs.  92.6  per  cent  acid. 

142.  How  many  pounds  of  a  20  per  cent  hydrochloric  acid  must  be  added 
to  800  pounds  of  a  43  per  cent  hydrochloric  acid  to  convert  this  quantity  of 
acid  into  a  30  per  cent  acid?  Am.     1040  lbs. 

143.  How  many  pounds  each  of  a  30  per  cent  oleum  and  of  a  98  per  cent 
sulphuric  acid  must  be  mixed  to  prepare  100  pounds  of  a  100  per  cent  sul- 
phuric acid?     (Calculate  on  the  percentages  of  S08  present  in  each.) 

Am.    22.82  lbs.  30  per  cent  oleum;  77.18  lbs.  98  per  cent  HjS04. 
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Analysis.  A  manual  for  the  use  of  analytical  chemists  and  others. 
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London,  1911 net    0.75 

Dreaper,  W.  P.,  F.  I.  C,  F.  C.  S.:    Notes  on  Chemical  Research 1.00 
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Dunstan,  A.  E.,  and  Thole,  F.  B. :  Text-book  of  Practical  Chemistry 
for  Technical  Institutes.  52  illustrations.  5  X  7i.  Cloth.  345 
pp.     London,  1911 net  $1 .40 

Edmunds,  E.  W.,  and  Hoblyn,  J.  B. :  The  Story  of  the  Five  Elements. 
43  illustrations.  8  plates.  5J  X  7f .  Cloth.  272  pp.  London, 
1911 .  .net    1 .25 

Fenton,  Henry  J.  H.:  Outlines  of  Chemistry  with  Practical  Work. 
Part  I.    8vo.    Cloth.    384  pp.    Cambridge,  1909 net    3 .  00 

Field,  Samuel:  The  Principles  of  Electro-Deposition.  A  laboratory 
guide  to  electro-plating.  120  illustrations.  5J  X  8.  Cloth.  398 
pp.     London,  1911 net    1 .80 

Fowler,  Gilbert  J.:  An  introduction  to  Bacteriological  and  Enzyme 
Chemistry.  Illustrated.  5J  X  7J.  Cloth.  336  pp.  New  York, 
1911 net    2 .  10 

Friend,  J.  N. :  The  Corrosion  of  Iron  and  Steel.  Illustrated.  5J  X  8. 
Cloth.    315  pp.     London,  1911 1 .80 

The   Theory  of  Valency.     12mo.    Cloth.  .  194   pp.    London, 

1909 net     1.60 

Gooch,  Frank  Austin:  Professor  of  Chemistry  in  Yale  University  and 
Claude  Frederic  Walker,  teacher  of  Chemistry  in  the  High  School  of 
Commerce  of  New  York  City.  Outlines  of  Inorganic  Chemistry. 
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Gooch,  Frank  Austin,  and  Claude  Frederic  Walker:  Laboratory  Ex- 
periments to  Accompany  Outlines  of  Inorganic  Chemistry.  Paper. 
104  pp.,  12° 0.50 

Hale,  A.  J. :  Practical  Chemistry  for  Engineering  Students.  With  an 
introductory  note  by  Professor  R.  Meldola.  58  illustrations. 
5JX8.    Cloth.    212  pp.    New  York,  1912 net     1.00 

Hale,  William  J. :  The  Calculations  of  General  Chemistry  with  Defini- 
tions, Explanations,  and  Problems.  Second  Edition,  revised.  275 
problems.     16mo.    Cloth.     185   pp.    New  York,    1909 net    1.00 

Heinemann,  P.  G.:  A  Laboratory  Guide  in  Bacteriology.  Second 
Edition.  35  illustrations.  5i  X  7i.  Cloth.  225  pp.  Chicago, 
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Hilditch,  T.   P.:    A  Concise  History  of  Chemistry.     16  diagrams.  # 

5  X  7J.    Cloth.    273  pp.    New  York,  1911 1.25 

Holleman,  A.  F.,  and  Cooper,  H.  C. :  A  Text-book  of  Inorganic  Chemis- 
try. Fourth  Edition,  completely  revised.  .77  illustrations,  2  colored 
plates.    6iX9i.    Cloth.     514  pp.     New  York,  1912 2.50 

Houlievigue,  L.:  The  Evolution  of  the  Sciences.  A  popular  treatise 
on  Chemistry  and  Astronomy.  Translated  from  the  French.  Illus- 
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Jorgensen,  Alfred:  Micro-Organisms  and  Fermentation.  Biological 
Examination  of  Air  and  Water;  Bacteria;  Moulds;  Yeasts;  The 
Pure  Culture  of  Yeast  on  a  Large  Scale.  Translated  by  S.  BL  Da  vies. 
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Lee,  Edwin:  A  text-book  of  Experimental  Chemistry.  With  de- 
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Lowell,  Percival:  The  Evolution  of  Worlds.  Illustrated.  8vo. 
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Martin,  G.:  Triumphs  and  Wonders  of  Modern  Chemistry.  A  popu- 
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Mastin,  John :  The  Chemistry,  Properties  and  Tests  of  Precious  Stones. 
4X6*.    Leather.    114  pp.    London,  1911 1.00 

Morse,  H.  W. :  Storage  Batteries.  The  chemistry  and  physics  of  the 
lead  accumulator.  106  illustrations.  5i  X;7J.  Cloth.  271  pp. 
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*  Conversations  on  Chemistry.  Part  II.  The  Chemistry  of  the  Most 
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378pp.    New  York,  1911 net     1.50 

•—  The  Fundamental  Principles  of  Chemistry.  An  introduction  to 
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Morse.    65  illustrations.    8vo.    Cloth.    361pp.    New  York,  1909.    2.25 
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Parsons,  C.  L.:  The  Chemistry  and  Literature  of  Beryllium.  8vo. 
Cloth.     180  pp.    Easton,  Pa.,  1909 net  $2.00 
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1909 net    3.00 
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Thorpe,  Edward:  History  of  Chemistry.  Vol.  I.  From  the  Earliest 
Times  to  the  Middle  of  the  Nineteenth  Century.  Illustrated.  16mo. 
Cloth.    210  pp.    New  York,  1909 $0.75 

Travers,  Dr.  Morris  W. :  Assistant  Professor  of  Chemistry,  University 
College,  London.  The  Experimental  Study  of  Gases.  With  Intro- 
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Colloid  Chemistry  and  Ultramicroscopy.  Authorized  Translation  by 
Jerome  Alexander,  M.Sc.  Small  8vo.  xiii  +  245  pp.  Illustrated 
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MANUFACTURING  AND  INDUSTRIAL  CHEMISTRY 

American  Institute  of  Chemical  Engineers.  Transactions.  Vol.  1, 1908. 
41   illustrations.    5  folding  plates.    8vo.    Cloth.    212  pp.     New 
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Vol.     II.,     1909.    Illustrated.    6J  X  9J.    Cloth.    312    pp.    New 
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Vol.    III.,    1910.    Illustrated.    6J  X  9*.    Cloth.    411    pp.    New 
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Vol.     IV.,    1911.     Illustrated.    7  X  9J.     Cloth.     525    pp.    New 
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Bedell,    W.    L.    D.:    Practical    Electro-Plating.    110    illustrations. 

12mo.    Cloth.    244  pp.    New  York,  1909 net    2.00 

Bellow,  H.  R. :  Factory  Glazes  for  Ceramic  Engineers.  Book  A  of  the 
Series:  Leadless  Sanitary  Glazes  for  hard  weatherproof  glazed  brick 
and  stone  factory;  for  porcelain  enameled  fireclay  sanitary  ware 
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9  X  14  inches.    Cloth.    60  pp..    New  York,  1908 10.00 

Bennett,  H.   G.:    The  Manufacture  of  Leather.    110  illustrations. 

8vo.    Cloth.    441,  pp.    London,  1910 net    4.50 

Beveridge,  James:  The  Papermakers,  Pocketbook.  Specially  com- 
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facturers. A  practical  text-book.  Vol.  I.,  Chemistry  of  Engineering, 
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illustrations.     5f  X  9.     Cloth.     153  pp.     London,  1911 3.00 

Chalon,  P.  F. :  Les  Explosifs  Modernes.  Third  Edition.  217  illustra- 
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Cloth.     81  pp.     New  York,  1911 net     1.00 

Cirkel,  Fritz:  Graphite;  Its  Properties,  Occurrence,  Refining  and  Uses. 
Illustrated  with  folding  plates  and  maps.  7  X  10.  Cloth.  307  pp. 
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Cross,  C.  F.,  Bevan,  E.  J.,  and  Sindall,  R.  W.,  with  the  collaboration 
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Cushman,  A.  S.,  and  Gardner,  H.  A.:  The  Corrosion  and  Preserva- 
tion of  Iron  and  Steel.  67  illustrations.  8vo.  Cloth.  373  pp. 
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Dichmann,  Carl:  The  Basic  Open-Hearth  Steel  Process.  Translated 
by  Alleyne  Reynolds.  Illustrated.  61  X  9i.  Cloth.  340  pp. 
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Duncan,  R.  K.:    Some  Chemical  Problems  of  To-day.     Illustrated. 
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Durnford,  E.:  Manufacture  of  Nitro-Lignin  and  Sporting  Powder. 
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Technical  Chemists' Handbook.    283  pp.     12mo.    Leather.. net    3.50 
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Mittelstaedt,  Otto:  Technical  Calculations  for  Sugar  Works.  Trans- 
lated from  the  Third  German  Edition  by  C.  J.  Bourbakis.  12mo. 
Cloth.     128  pp.    New  York,  1910 net    1.50 

Molinari,  Ettore:  General  and  Industrial  Inorganic  Chemistry. 
Translated  by  Dr.  E.  Feilmann,  B.  Sc,  F.I.C.,  Ph.D.  From  Third 
Italian  Edition,  revised.  720  pp.  280  illustrations  and  3  plates. 
Philadelphia 6.00 

General  and  Industrial  Organic   Chemistry.     Translated   by 

T.  H.  Pope.    From  Third  Italian  Edition,  revised.     506  illustra- 
tions.    Philadelphia 

Morris,  G.  S.:  The  Bottlers'  Formulary.  Practical  recipes,  formulas 
and  processes  for  making  the  soluble  flavors  used  in  the  manufac- 
ture of  carbonated  beverages.  5J  X  7f.  Cloth.  87  pp.  Kansas 
City,  1910 5.00 

Narmandy,  F. :  A  practical  manual  on  Sea  Water  Distillation.  Lon- 
don.   Griffin  &  Co.    8°.     104  pp 6  S 

Nicholson,  T.  Lee:  Nicholson  on  Factory  Organization  and  Costs. 
Illustrated.  4to.  Three-quarters  morocco.  423  pp.  New  York, 
1909. net  12.50 

Norton,  C. :  Book  on  Modern  Yeasting  and  Distillation.  Construc- 
tion of  Plants;  Mashing;  Yeasting;  Fermentations;  Distillation; 
Feed;  Laboratory;  Mycology.  Illustrated.  6  X  8f.  Cloth.  68 
pp.    Chicago,  1911 10.00 

Otto,  M. :  L'Industrie  des  parfums,  d'apres  les  theories  de  la  chemie 
moderne.  Notations  et  formules.  Les  parfums  naturels.  Les  par- 
fums artificiels.  Illustrated.  6i  X  9J.  Cloth.  545  pp.  Paris, 
1909 7.20 
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Paint  Manufacturers'  Association:  First  Annual  Report  on  Wear- 
ing of  Paints  Applied  to  Atlantic  City  Fence.  Illustrated.  8vo. 
Paper.    315 pp.    Bulletin  16.    Philadelphia,  1909 $5.00 

First  Annual  Report  on  the  Wearing  of  Paints  Applied  to  Pitts- 
burg Test  Fence.  Illustrated.  8vo.  Paper.  301  pp.  Bulletin  17. 
Philadelphia,  1909 5.00 

Parry,  Ernest  J.:  The  Chemistry  of  Essential  Oils  and  Artificial 
Perfumes.  Illustrated.  8vo.  Cloth.  554  pp.  London  and  New 
York,  1908 net    5.00 

Potts,  H.  E. :  The  Chemistry  of  the  Rubber  Industry.  6i  X  9 J. 
Cloth.     168  pp.    London,  1912 net    2.00 

Reitzenbaum,  S.:  Important  Decisions  regarding  The  Working  of 
German  Patents.     12mo.    Cloth.     48  pp.    London,  1909 net    1.00 

Rise  and  Progress  of  the  British  Explosives  Industry  published  under 
the  auspices  of  the  Seventh  International  Congress  of  Applied  Chem- 
istry by  its  Explosives  Section.  Illustrated.  4to.  Cloth.  432 
pp.     London,  1909 net    5.25 

Rogers,  A.,  and  Aubert,  A.  B. :  Industrial  Chemistry.  A  manual  for 
the  student  and  manufacturer.  Edited  by  authors  in  collaboration 
with  eminent  specialists.  340  illustrations.  7  X  9}.  Cloth.  870 
pp.     New  York,  1912 net    5.00 

Sadtler,  S.  P. :  Industrial  Organic  Chemistry.  Adapted  for  the  use  of 
manufacturers,  chemists,  and  all  interested  in  the  utilization  of 
organic  materials  in  the  industrial  arts.  Fourth  Edition,  revised, 
enlarged  and  reset.  122  illustrations.  19  diagrams.  7  X  10. 
Cloth.    Philadelphia,  1912 net    5.00 

Sang,  Alfred:  Corrosion  of  Iron  and  Steel.  The  work  is  in  great 
measure  a  compilation  and  study  of  the  results  obtained  by  other  in- 
vestigators and  is  intended  as  a  compendium  of  the  subject  suitable 
for  reference.     12mo.    Cloth.     130  pp.    New  York,  1910 net     1.00 

Scherer,  R.:  Casein.  Its  preparation  and  technical  utilization. 
Translated  from  the  German  by  Charles  Salter.  Second  Edition, 
revised  and  enlarged.  Illustrated.  5}  X  8}.  Cloth.  196  pp. 
London,  1911 net    3.00 

Schidrowitz,  Philip:  "  Rubber:  Its  Production  and  Industrial  Uses," 
A  practical,  critical  and  interesting  presentation  of  the  most  impor- 
tant features  of  the  various  branches  of  the  rubber  industry.  The 
work  deals  with  the  production  and  consumption  of  rubber,  the  plan- 
tation industry,  wild  and  crude  rubbers,  the  chemical,  physical  and 
mechanical  properties,  vulcanization,  tests  and  manufactured  arti- 
cles, etc.  300  pp.  Illustrated  with  83  plates  and  diagrams. 
1910 net    5.00 

Scott,  W.  G.:  White  Paints  and  Painting  Materials.  Source  and 
manufacture,  composition  and  properties;  uses  and  formulas; 
physical  tests  and  chemical  analysis.  62  illustrations.  6f  X  9|. 
Cloth.    527  pp.    Chicago,  1910 net    3.50 
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Seeligmann,  T.,  Torrilhon,  G.  L.,  and  Falconnet,  H.:  India  Rubber 
and  Gutta  Percha.  Translated  by  J.  G.  Mcintosh.  A  complete 
practical  treatise  on  India  rubber  and  gutta  percha  in  their  histori- 
cal, botanical,  arboricultural,  mechanical,  chemical  and  electrical 
aspects.  Second  English  Edition,  revised  and  enlarged.  145  illus- 
trations.    125  tables.    6J  X  9f.    Cloth.    424  pp.    London,  1910. 

Seymour,  Alfred:  Modern  Printing  Inks.  A  practical  handbook 
for  printing  ink  manufacturers  and  printers.  Illustrated.  8vo. 
Cloth.    90  pp.    London,  1910 net  $2.00 

Simmons,  W.  H.,  and  Appleton,  H.  A. :  The  Handbook  of  Soap  Manu- 
facture. 27  Illustrations.  8vo.  Cloth.  166  pp.  London  and 
New  York,  1908 net    3.00 

Sindall,  R.  W.:  The  Manufacture  of  Paper.  58  illustrations.  8vo. 
Cloth.  285  pp.  Van  Nostrand's  Westminster  Series.  New  York, 
1909 net    2.00 

Thorpe,  E.:  A  Dictionary  of  Applied  Chemistry.  In  five  volumes. 
Vol.  I.  Revised  and  Enlarged  Edition.  Illustrated.  7  X  9J. 
Cloth.    764  pp.    London,  1912 net  13.50 

Toch,  Maximilian:  Materials  tar  Permanent  Painting.  A  manual  for 
manufacturers,  art  dealers,  artists  and  collectors.  Illustrated. 
5iX  7}.    Cloth.    207  pp.     New  York,  1911 net    2.00 

Wahl,  R.,  and  Henius,  M.:  American  Handy  Book  of  the  Brewing, 
Malting  and  Auxiliary  Trades.  A  book  of  ready  reference  for  per- 
sons connected  with  the  brewing,  malting  and  auxiliary  trades,  to- 
gether with  tables,  formulas,  calculations,  bibliography  and  dictionary 
of  technical  terms.  Third  Edition,  revised.  Illustrated.  12mo. 
Leather.    Two  volumes.     1530  pp.    Chicago,  1908 net  12.00 

Webner,  F.  E. :  Factory  Costs.  A  work  of  reference  for  cost  account- 
ants and  factory  managers.  230  illustrations.  6|  X  9J.  Cloth. 
611pp.    New  York,  1911.. net    6.00 

West,  P.  C.  H.:  The  Modern  Manufacture  of  Portland  Cement.  A 
handbook  for  manufacturers,  users  and  all  interested  in  Portland 
cement.  Vol.  I.  Machinery  and  Kilns.  159  illustrations.  6J  X  9£. 
Cloth.     262  pp.     London,  1910 net    4.00 

Worden,  Edward  C. :  Nitrocellulose  Industry.  A  compendium  of  the 
history,  chemistry  manufacture,  commercial  application  and  analysis 
of  nitrates,  acetates  and  xanthates  of  cellulose  as  applied  to  the  peace- 
ful arts  with  a  chapter  on  gun  cotton,  smokeless  powder  and  explosive 
cellulose  nitrates.  Two  volumes.  324  illustrations.  6|  X  9J. 
Cloth.     1239  pp net  10.00 

MECHANICAL  ENGINEERING,  MINING,  METALLURGY 
AND   GEOLOGY 
Anderson,  Fred  A. :    Boiler  Feed  Water.    A  practical  treatise  on  its 
quality,  effects  and  purification.    8vo.    Cloth.     165  pp.     London, 
1909 net    2.50 
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Austin,  Leonard  S. :  The  Metallurgy  of  the  Common  Metals.  Second 
Edition,  revised  and  enlarged.  195  illustrations.  8vo.  Cloth.  494 
pp.    San  Francisco,  CaL,  1909 net  $4.00 

Bain,  H.  Foster:  More  Recent  Cyanide  Practice.  In  this  book  are 
compiled  the  leading  articles  on  cyanidation  that  have  appeared  since 
"  Recent  Cyanide  Practice  "  was  published.  Illustrated.  6i  X  9}. 
Cloth.    424  pp.    San  Francisco,  1910 2.00 

Borchers,  W.:  Metallurgy.  A  brief  outline  of  the  modern  processes 
for  extracting  the  more  important  metals.  Authorized  translation 
from  the  German  by  W.  T.  Hall  and  Carle  R.  Hayward.  218  illus- 
trations.   6X9.    Cloth.    271pp.    New  York,  1911 net    3.00 

Brislee,  F.  J. :  An  Introduction  to  the  Study  of  Fuel.  A  text-book  for 
those  entering  the  engineering,  chemical  and  technical  industries.  60 
illustrations.    61  X  9.    Cloth.    293  pp.    London,  1911 net    3.00 

Buchanan,  John  F. :  Practical  Alloying.  A  compendium  of  alloys  and 
processes  for  brass  founders,  metal  workers  and  engineers.  Illustra- 
ted.   6*  X  9.    Cloth.    205  pp.    Cleveland,  1910 2.50 

Clennell,  J.  E. :  The  Chemistry  of  Cyanide  Solutions  resulting  from  the 
treatment  of  ores.  Second  Edition,  corrected  and  enlarged.  8vo. 
Cloth.    208  pp.    New  York,  1910 net    2.50 

A  Complete  Treatise  on  the  Cyanide  Process  of  Treating  Ores. 

The    Cyanide    Handbook.    8vo.    Cloth.    531    pp.    New    York, 

1910 net    5.00 

Collins,  Henry  F. :  The  Metallurgy  of  Lead.  Being  one  of  a  series  of 
treatises  on  metallurgy  written  by  associates  of  the  Royal  School  of 
Mines.  Edited  by  Sir  W.  C.  Roberts-Austin.  Second  Edition, 
thoroughly  revised  and  enlarged.  315  illustrations.  7  X  9}. 
Cloth.    558  pp.    London,  1910 net    6.00 

Coste,  J.  H. :  Calorific  Power  of  Gas.  A  treatise  on  calorific  standards 
and  calorimetry.  57  illustrations.  Numerous  tables.  5J  X  8. 
Cloth.    326  pp.    London,  1911 2.00 

Finlay,  James  R. :  The  Cost  of  Mining.  An  exhibit  of  the  results  of 
important  mines  throughout  the  world.  Illustrated.  8vo.  Cloth. 
425  pp.    New  York,  1909 net    5.00 

Ford,  W.  E.:  Dana's  Manual  of  Mineralogy.  For  the  student  of 
elementary  mineralogy,  the  mining  engineer,  the  geologist,  the 
prospector,  the  collector,  etc.  Thirteenth  Edition,  entirely  revised 
and  rewritten.  357  illustrations.  10  plates.  5J  X  7J.  Cloth. 
468  pp.    New  York,  1912 net    2.00 

Greene,  A.  M.,  Jr. :  Pumping  Machinery.  A  treatise  on  history,  de- 
sign, construction  and  operation  of  various  forms  of  pumps.  502 
illustrations.    6i  X  91.     Cloth.     709  pp.    New  York,  1911 net     4.00 

Gunther,  C.  G.:  Electro-Magnetic  Ore  Separation.  Illustrated. 
8vo.    Cloth.    200  pp.    New  York,  1909 net    3.00 
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Harbord,  F.  W.,  and  Hall,  J.  W.:  The  Metallurgy  of  Steel.  Fourth 
Edition,  enlarged  and  revised.     2  vols.     612  illustrations.     6 J  X  9£. 

Cloth.     1028  pp.     London,  1911 set,  net$12.00 

Vol.  I.   Metallurgy,  by  F.  W.  Harbord 

Vol.  II.   Mechanical  Treatment,  by  J.  W.  Hall 

Hatfield,  W.  H.:  Cast  Iron.  In  the  light  of  recent  research.  Com- 
position and  properties  of.  164  illustrations.  6J  X  9.  Cloth.  263 
pp.     London,  1912 net    3.50 

Hoover,  Herbert  C:  Principles  of  Mining.  Valuation,  organization 
and  administration.  Copper,  gold,  lead,  silver,  tin  and  zinc.  45 
illustrations.    8vo.     Cloth.     205  pp.     New  York,  1909 net    2.50 

Joly,  J.,  M.A.,  ScD.,  F.R.S. :  Professor  of  Geology  and  Mineralogy  in 
the  University  of  Dublin.  Radioactivity  and  Geology.  An  Account 
of  the  Influence  of  Radioactive  Energy  on  Terrestrial  History.  290 
pp.    5  X  7J  inches.     8  illustrations net    3.00 

v.  Jupner,  Hanns:  Heat  Energy  and  Fuels:  Pyrometry,  Combustion, 
Analysis  of  Fuels  and  Manufacture  of  Charcoal,  Coke  and  Fuel  Gases. 
Translated  by  Oscar  Nagel.  118  illustrations.  8vo.  Cloth.  311 
pp.    New  York,  1908 net    3.00 

Lake,  E.  F.:  Composition  and  Heat  Treatment  of  Steel.  Making 
Pig  Iron;  Bessemer  Open  Hearth,  and  Crucible  Processes  and  Elec- 
tric Furnace  for  Steel  Making;  Working  Steel  into  Shape;  Fur- 
naces and  Fuels  Used  for  Heat-Treatment;  Annealing,  Hardening, 
and  Tempering  Steel;  Carbonizing.  143  illustrations.  6J  X  9i. 
Cloth.    252  pp.    New  York,  1910 net    2.50 

Levy,  D.  M.:  Modern  Copper  Smelting.  Lectures  delivered  at  Bir- 
mingham University  greatly  extended  and  adapted,  and  with  an 
introduction  on  the  history,  uses  and  properties  of  copper.  76 
illustrations,  4  colored  plates.     6i  X  9i.     Cloth.    London,  1912. . .     3.50 

Maclaren,  J.  M. :  Gold.  Its  geological  occurrence  and  geographical 
distribution.  213  illustrations,  38  plates.  6X9.  Cloth.  662  pp. 
London net  10.00 

McMillan,  W.  G.,  and  Cooper,  W.  R. :  A  Electro-Plating  and  Electro- 
Metallurgy  Treatise  on  Electro-Metallurgy.  Third  Edition,  revised 
and  enlarged.  Ill  illustrations.  5f  X  8J.  Cloth.  440  pp.  Lon- 
don, 1910 net    4.00 

Megraw,  H.  A.:  Practical  Data  for  the  Cyanide  Plant.  25  illustra- 
tions.    4 J  X  6f.     Leather.    93  pp.     New  York,  1910 net    2.00 

Nagel,  Oscar:  The  Mechanical  Appliances  of  the  Chemical  and  Met- 
allurgical Industries.  Illustrated.  8vo.  Cloth.  307  pp.  New 
York,  1908 net    2.00 

North,  Sydney,  H. :  Oil  Fuel.  Its  supply,  composition,  and  applica- 
tion. Revised  throughout  and  greatly  enlarged  by  Edward  Butler. 
Second  Edition.  106  illustrations.  Folding  plates.  5J  X  8. 
Cloth.    248  pp.    London,  1911 net    2.00 
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O'Shea,  L.  T.:    Elementary  Chemistry  for  Coal  Mining  Students. 

Illustrated.    5f  X  8.    Cloth.    330  pp.    New  York,  1911 net  $1 .  80 

Parry,  L. :  Systematic  Treatment  of  Metalliferous  Waste.  Illustrated. 
8vo.     Cloth.     121pp.     London,  1909 net    2.00 

Parsons,  S.  J.:  Malleable  Cast  Iron.  Melting;  Moulding;  Anneal- 
ing; Cleaning  and  Straightening;  Design;  Patterns;  Inspection  and 
Testing;  Supplementary  Processes;  Application.  90  illustrations. 
8vo.     Cloth.     London,  1909 net    2.50 

Philip,  Arnold:  The  Electro-Plating  and  Electro-Refining  of  Metal. 
Second  Edition,  revised.  Being  a  new  edition  of  Alexander  Watt's 
"  Electro-Deposition."  162  illustrations.  6X8.  Cloth.  704  pp. 
London,  1911 net     4.50 

Rose,  T.  Kirke:  The  Precious  Metals.  Comprising  gold,  silver  and 
platinum  mining,  smelting  and  assaying.  46  illustrations.  8vo. 
Cloth.  311  pp.  (Van  Nostrand's  Westminister  Series.)  New 
York,  1909 net    2.00 

Rowe,  J.  P. :  Practical  Mineralogy  Simplified.  For  mining  students, 
mines  and  prospectors.  5i  X  7}.  Cloth.  162  pp.  New  York, 
1911 net     1 .25 

Ruer,  Dr.  Rudolf:  Privatdozent  at  the  University  of  Gdttingen. 
Elements  of  Metallography.  Authorized  Translation  by  C.  H. 
Mathewson,  Ph.D.,  Instructor  in  Chemistry  and  Metallography  at 
the  Sheffield  Scientific  School  of  Yale  University.  8vo.  xiv  +  342 
pp.     119  figures.     Cloth net    3.00 

Sexton,  A.  H.:  Alloys  (Non-Ferrous).  137  illustrations.  8vo. 
Cloth.     298  pp.     Manchester,  1909 net    3.00 

and  Primrose,  J.  S.  G. :    Common  Metals  (Non-Ferrous).    The 

metallurgy  of  copper,  tin,  zinc,  lead,  antimony,  aluminium  and 
nickel.  185  illustrations.  6  X  8f .  Cloth.  491  pp.  Manchester, 
1911 net    3.00 

Soap  Maker's  Handbook  of  Materials:  Processes  and  Receipts  for 
every  description  of  soap.  Edited  chiefly  from  the  German  of  Dr.  C. 
Deite,  A.  Engelhardt,  F.  Wiltner  and  other  experts.  With  additions 
by  W.  T.  Brannt.  Second  Edition,  revised  and  greatly  rewritten. 
54  illustrations.     6  X  8 J.    Cloth.     535  pp.     Philadelphia,  1912.net     6.00 

Stevens,  H.  J. :  The  Copper  Handbook.  This  book  lists  and  describes 
8130  mines  and  mining  companies  in  all  parts  of  the  world.  Vol.  X., 
1910-1911.     Completely    revised.     6X9.     Buckram.     1902    pp. 

Houghton,  Michigan,  1911 5.00 

Full  morocco     7.50 

Wang,  C.  Y. :  Antimony  for  students  manufacturers  and  users  of  anti- 
mony.   64  illustrations.    8vo.    Cloth.    227  pp.    London,  1909 

net    4.00 


Digitized 


by  Google 


NEW  BOOKS  591 


ORGANIC  CHEMISTRY 

Cohnheim,  O.:  Enzymes.  Six  lectures  delivered  under  the  Herter 
Lectureship  Foundation  at  the  University  and  Bellevue  Hospital 
Medical  College.    5J  X  71    Cloth.     183  pp.    New  York,  1912.  net  $1.50 

Fischer,  Emil:  Introduction  to  the  Preparation  of  Organic  Com- 
pounds. Translated  with  the  author's  sanction  from  the  New 
(Eighth)  German  Edition  by  R.  V.  Stanford.  19  illustrations. 
5X7i.    Cloth.     194  pp.    New  York,  1910 net    1.25 

Keane,  C.  A.:    Modern  Organic  Chemistry.    29  illustrations.     12mo. 

Cloth.    518  pp.    London,  1909 1.50 

May,  Percy:  The  Chemistry  of  Synthetic  Drugs.  6i  X  9.  Cloth. 
239  pp.     New  York,  1911 net    2.25 

Moore,  F.  J.:  Outlines  of  Organic  Chemistry.  A  book  designed 
especially  for  the  general  student.  Illustrated.  12mo.  Cloth. 
324  pp.    New  York,  1910 t net    1.50 

Noyes,  W.  A.,  Prof. :  Illinois.  Organic  Chemistry  for  the  Laboratory. 
2.  durchgeseh.  u.  erweiterte  Aufl.  XI  und  291  S.  1911.  The 
Chemical  Publishing  Co.,  Easton,  Pa.  Zt.  f.  angew.  Chem.  1911, 
S.  2156 

Remsen,  Ira:  An  introduction  to  the  Study  of  the  Compounds  of 
Carbon  or  Organic  Chemistry.  Fifth  revision.  Illustrated.  12mo. 
Cloth.    441  pp.     Boston,  1909 net     1 .20 

Roscoe,  H.  E.,  and  Schorlemmer,  C:  A  Treatise  on  Chemistry. 
Vol.  I.  The  Non-Metallic  Elements.  Fourth  Edition.  226  illustra- 
tions.   6X9.    Cloth.    967  pp.    London,  1911 net    5.00 

Previously   published:     Vol.    II.    The   Metals.    259   illustrations. 
6X9.    Cloth.     1400  pp.    London,  1907 net    7.50 

Sidgwick,  N.  V.:  The  Organic  Chemistry  of  Nitrogen.  Illustrated. 
6i  X  10.     Cloth.    426  pp.     Oxford,  1910 .net    4.75 

Stewart,  A.  W. :  Recent  Advances  in  Organic  Chemistry,  with  an  intro- 
duction by  J.  W.  Colie.    8vo.,    Cloth.    401  pp.    London,  1908 .  .  net    2 .  50 

Sudborough,  J.  J.  and  James,  J.  C. :  Practical  Organic  Chemistry,  92 
illustrations.     12mo.    Cloth.    394  pp.    London,  1909 net    2.00 


PHYSICAL  CHEMISTRY 

Ewell,  Arthur  W. :  A  Text-book  of  Physical  Chemistry,  Theory  and 
Practice.  102  illustrations.  63  tables.  12mo.  Cloth.  379  pp. 
Philadelphia,  1909 2.25 

Getman,  Frederick  H.,  Ph.D.:  Associate  in  Chemistry,  Bryn  Mawr 
College,  formerly  Carnegie  Research  Assistant  in  Physical  Chemistry 
Johns  Hopkins  University.  Introduction  to  Physical  Science. 
12mo.     vi  +  257pp.     129  figures.     Cloth net     1.50 
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Gibson,  Charles  R.:  The  Autobiography  of  an  Electron.  Wherein 
the  scientific  ideas  of  the  present  day  are  explained  in  an  interesting 
vand  novel  fashion.  Illustrated.  5  X  7J.  Cloth.  216  pp.  Phila- 
delphia, 1910 net  $1.50 

Jones,  H.  C. :  Professor  of  Physical  Chemistry  in  the  Johns  Hopkins 
University.  Introduction  to  Physical  Chemistry.  New  York,  1910. 
Cloth.    279  pp.     12° net     1.60 

The  Electrical  Nature  of  Matter  and  Radioactivity.    Second 

Edition,  completely  revised.  8i  X  5|.  Cloth.  218  pp.  New 
York,  1910 net    2.00 

Kaye,  G.  W.  C.,  and  Laby,  T%  H.:  Tables  of  Physical  and  Chemical 
Constants  and  some  Mathematical  Functions.  6f  X  9|.  Flexible 
cloth.    160  pp.    New  York,  1911 net    1.50 

Lorentz,  H.  A.:    The  Theory  of  Electrons.    8vo.    Cloth.    London, 

1909 net    3.60 

Morgan,  J.  Livingston,  R.,  Ph.D. :  Professor  of  Physical  Chemistry  in 
Columbia  University.  Physical  Chemistry  for  Electrical  Engineers. 
Second  Edition,  revised.     12mo.    x  +  243  pp.    Cloth net    1 .  50 

Perrin,  M.  Jean:  Brownian  Movement  and  Molecular  Reality. 
Translated  from  the  Annaies  de  Chimie  et  de  Physique.  8th  series, 
September,  1909,  by  F.  Soddy.  Illustrated.  5J  X  8|.  Cloth.  93 
pp.    London,  1910 net     1.25 

Philip,  T.  C. :  Physical  Chemistry.  Its  bearing  on  biology  and  medi- 
cine.    Illustrated.     5  X  7 J.     Cloth.    310  pp.     London,  1910. .  .net    2.10 

Prideaux,  A.  B.  R. :  Problems  in  Physical  Chemistry.  With  practical 
applications.  Illustrated.  6X9.  Cloth.  325  pp.  New  York, 
1912 net    2.00 

Redgrove,  H.  S.:  On  the  Calculation  of  Thermochemical  Constants. 
8vo.    Cloth.    London,  1909 net    1.70 

Roth,  W.  A.:  Exercises  in  Physical  Chemistry.  Authorized  transla- 
tion by  A.  T.  Cameron.  49  illustrations.  8vo.  Cloth.  208  pp. 
London,  1909 net    2.00 

Senter,    George:    Outlines    of     Physical    Chemistry.     Illustrated. 

12mo.    Cloth.    386  pp.    London,  1910 net    1.50 

Second   Edition,   revised.    42  illustrations.    5  X  7J.     Cloth.     401 

pp.    New  York,  1911 net    1.75 

Smiles,  Samuel:  The  Relations  between  Chemical  Construction  and 
some  Physical  Properties.  Illustrated.  5i  X  7J.  Cloth.  583  pp. 
London,  1910 net    4.00 

Soddy,  F.:  Chemistry  of  the  Radio-Elements.  6  X  8|.  Cloth.  97 
pp.    New  York,  1911 net    0.90 

Stewart,  A.  W. :  Recent  Advances  in  Physical  and  Inorganic  Chemis- 
try. With  an  Introduction  by  Sir  William  Ramsay.  25  illustra- 
tions    8vo.    Cloth.    283  pp.    London,  1909 net    2 .  50 
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Townsend,  John  S. :    The  Theory  of  Ionization  of  Gases  by  Collision. 

Illustrated.    5  X  7J.     Cloth.    99  pp.     New  York,  191 1 net  $1 .  25 

Tutton,  A.  E.  H. :     Crystalline  Structure  and  Chemical  Construction. 

Illustrated.     8vo.     Cloth.     204  pp.     London,  1910 net    1 .60 

TEXTILE  INDUSTRY 

Barker,  A.  T.:  Textiles.  86  illustrations.  6  >^  8J.  Cloth.  387  pp. 
New  York,  1911 net    2.00 

Carter,  H.  R.:  Bleaching,  Dyeing  and  Finishing  of  Flax,  Hemp  and 
Jute  Yarns  and  Fabrics.  20  illustrations.  5i  X  8}.  Cloth.  172 
pp.    London,  1911 net    1.00 

Edge,  J.  H.:  Notes  on  Practical  Cotton  Finishing.  Illustrated. 
51  X  8J.    Cloth.     102  pp.     London,  1911 net    2.00 

Fay,  Irving  W.:  The  Chemistry  of  the  Coal-Tar  Dyes.  6J  X  9. 
Cloth.    473  pp.    New  York,  1911 net    4.00 

Fernbach,  R.  L.:  Chemical  Aspects  of  Silk  Manufacture.  5|  X  8. 
Cloth.     84  pp.     New  York,  1910 net    1.00 

Knecht,  E.,  Rawson,  C,  and  Lowenthal,  R. :  Manual  of  Dyeing.  For 
the  use  of  practical  dyers,  manufacturers,  students  and  all  interested 
in  the  art  of  dyeing.  Second  Edition.  Two  volumes.  120  illustra- 
tions.   875  pp.    London,  1910 net  12.00 

Kretschmar,  Karl:  Yarn  and  Warp  Sizing  in  all  its  Branches.  Trans- 
lated from  the  German  by  C.  Salter.  122  illustrations.  6i  X  10. 
Cloth.     192  pp."  London,  1911 net    4,00 

Maire,  F. :  Colors,  What  They  Are  and  What  to  Expect  of  Them.  A 
series  of  practical  treatises  on  development  of  the  color-making  in- 
dustry; preliminary  study  of  colors;  natural  earth  colors;  chemically 
made  colors;  various  divisions  of  groups  of  colors;  black  group  of 
colors;  brown  group  of  pigments;  raw  and  burnt  umber;  the 
mining  of  earth  colors;  the  blue  group  of  pigments;  also  the  green, 
red,  yellow  and  white;  vehicles  or  thinness  of  pigments;  system  of 
grinding.     Illustrated.    4J  X  8 J.    Cloth.     103  pp.    Chicago,  1911.     0.60 

Matthews,  J.  M. :  Laboratory  Manual  of  Dyeing  and  Textile  Chemis- 
try.    8vo.    Cloth.    375  pp.     New  York,  1909 3.50 

Olney,  Louis  A.:  Textile  Chemistry  and  Dyeing.  A  manual  of 
practical  instruction  in  the  art  of  textile  bleaching  and  coloring,  and 
allied  processes  of  treatment  including  many  useful  hints  and  recipes. 
Illustrated.    8vo.    Half  leather.    343  pp.     Chicago,  1909 3 .  00 

Owen,  F.  A.,  B.S.:  Dyeing  and  Cleaning  of  Textile  Fabrics.  A 
Handbook  for  the  Amateur  and  the  Professional.  Containing  a  List 
of  the  Various  Kinds  of  Dyes;  the  Art  of  Fixing  Coloring-Matters,  and 
Miscellaneous  Recipes  for  Dyeing  Cotton,  Wool,  Silk;  the  Prepara- 
tion of  Cleaning  Liquor;  Bleaching;  the  Removing  of  Spots  and 
Stains  from  Garments;  the  Washing  of  Silk  and  Cotton;  the  Wash- 
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ing  of  Flannel  and  other  Woollen  Articles;  the  Cleaning  of  Clothes, 
Carpets,  etc.  Steam  Cleaning,  Dry  Cleaning.  Soaps,  etc.,  etc. 
Based  partly  on  notes  of  H.  C.  Standage.  12mo.  vi  ■+■  253  pp. 
Cloth $2.00 

Polleyn,  F. :  Dressings  and  Finishings  for  Textile  Fabrics  and  Their 
Application.  Description  of  all  the  materials  used  in  dressing  tex- 
tiles; their  special  properties,  the  preparation  of  dressings  and  their 
employment  in  finishing  ligen,  cotton,  woollen  and  silk  fabrics,  fire- 
proof and  waterproof  dressings,  together  with  the  principal  machinery 
employed.  Translated  from  the  Third  German  Edition  by  Chas. 
Salter.  60  illustrations.  .5f  X  8J.  Cloth.  279  pp.  London, 
1911 net    3.00 

Practical  Dry  Cleaner,  Scourer,  and  Garment  Dyer.  Edited  by  W.  T. 
Brannt.  Fourth  Edition,  revised  and  enlarged.  41  illustrations. 
5i  X  7J.    Cloth.    371  pp.    Philadelphia,  1911 net    2.50 

Practical  Manual  of  Cloth  Finishing.  Comprising  the  finishing  of 
woollen,  worsted  and  union  fabrics.  By  the  editors  of  "  The  Dyer 
and  Calico  Printer."  Illustrated.  6£  X  9i.  Cloth.  316  pp. 
London,  1911. . ., net    8.40 

Rothery,  G.  C,  and  Edmonds,  H.  O. :  The  Modern  Laundry.  Its 
construction,  equipment  and  management.  Including  dry  clean- 
ing and  dyeing,  by  A.  Morris.     In  two  volumes.    7f  X  10J.     Half 

morocco.     London,  1911 net  15.00 

Vol.  I.   7  plates.    348  pp 

Vol.  II.  6  plates.    314  pp .' 

Trotman,  S.  R.,  and  Thorp,  E.  L. :  Principles  of  Bleaching  and  Finish- 
ing of  Cotton.  131  illustrations.  6f  X  9.  Cloth.  359-  pp.  Lon- 
don, 1911 net     5.00 

WATER  SUPPLY  AND  SANITATION 

Bailey,  E.  H.  S.,  Ph.D. :  Professor  of  Chemistry,  University  of  Kansas. 
A  Text-book  of  Sanitary  and  Applied  Chemistry  or  The  Chemistry  of 
Water,  Air,  and  Food.  New  York,  1906.  Reprinted  1908,  1910. 
Cloth.    345  pp.     12° net     1.40 

Baskerville,  Chas. :  Municipal  Chemistry.  A  series  of  thirty  lectures 
by  experts  on  the  application  of  the  principles  of  chemistry  to  the  city, 
delivered  at  the  College  of  the  City  of  New  York,  1910.  251  illustra- 
tions.    16J  X  9|.     Cloth.    535  pp.     New  York,  1911 net    5.00 

Cosgrove,  J.  J.:    History  of  Sanitation.    Illustrated.    8vo.    Cloth. 

124  pp.     Pittsburg,  1909 1.50 

Sewage  Purification  and  Disposal.    71  illustrations.    8vo.    Cloth. 

229  pp.     Pittsburgh,  1909 3.00 

Don,  John,  and  Chisholm,  John:  Modern  Methods  of  Water  Purifica- 
tion.   96  illustrations.     6X9.     Cloth.     384  pp.     London,  1911.net     4.20 
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Fuller,  G.  W.:  Sewage  Disposal.  80  illustrations.  7  X  9J.  Cloth. 
783  pp.     New  York,  1912 net  $6.00 

Kershaw,  G.  Bertram:  Modern  Methods  of  Sewage  Purification.  A 
guide  for  the  designing  and  maintenance  of  sewage  purification  works. 
Illustrated  tables,  36  plates.  6J  X  9.  Cloth.  369  pp.  London, 
1911 net    7.50 

Kinnicutt,  L.  P.,  Winslow,  C.  E.  A.,  and  Pratt,  R.  W. :  Sewage  Disposal. 
Illustrated.    6  X  9J.    440  pp.     New  York,  1910 net    3.00 

Mathews,  John  L.:  The  Conservation  of  Water.  Illustrated. 
5J  X  8J.    Cloth.     299  pp.     Boston,  1911 2.00 

Moore,  £.  C.  S.  and  Silcock,  £.  J. :  Sanitary  Engineering.  A  practical 
treatise  on  the  collection,  removal  and  final  disposal  of  sewage  and 
house  refuse,  and  the  design  and  construction  of  works  of  drainage 
and  sewerage  with  numerous  hydraulic  tables,  formulae  and  memo- 
randa including  an  extensive  series  of  tables  of  velocity  and  dis- 
charge of  pipes  and  sewers.  Two  volumes.  600  illustrations.  101 
folding  plates.     160  tables.    8vo.    Cloth.     880  pp.     London,  1909. 

net  14.00 

Morse,  W.  F.:  The  Collection  and  Disposal  of  Municipal  Waste. 
91  illustrations.  100  tables.  8vo.  Cloth.  500  pp.  New  York, 
1909 net    5.00 

Naylor,  W.:  Trades  Waste.  Its  treatment  and  utilization.  With 
special  reference  to  the  prevention  of  river  pollution.  21  plates,  27 
folding  diagrams,  and  numerous  illustrations.  6X9.  Cloth.  283 
pp.     Philadelphia,  1912 net    6.50 

Ogden,  H.  N. :  Rural  Hygiene.  79  illustrations.  5i  X  8.  Cloth. 
451  pp.    New  York,  1911 net    1.50 

and  Cleveland,  H.  B.:    Practical  Methods  of  Sewage  Disposal. 

For  residences,  hotels  and  institutions.     52  illustrations  and  plates. 
6iX9J.    Cloth.     138  pp.     New  York,  1912 net    1.50 

Richards,  Ellen  H. :    Instructor  in  Sanitary  Chemistry,  Massachusetts  . 
Institute  of  Technology,  and  Alpheus  G.  Woodman,  Assistant  Pro- 
fessor of  Food  Analysis,   Massachusetts  Institute  of  Technology. 
Air,  Water,  and  Food  from  a  Sanitary  Standpoint.     Third  Edition, 
revised.    8vo.    278  pp.     Illustrated.     Cloth 2.00 

Conservation  by  Sanitation.    Air  and  water  supply.     (Including 

a  laboratory  guide  for  sanitary  engineers.)     Illustrated.     6J  X  9 J. 
Cloth.    317  pp.     New  York,  1911 2.50 

Trentham,  W.  H.  and  Saunders,  James:  Modern  Methods  of  Sewage 
Disposal.  A  practical  handbook  for  the  use  of  members  of  local 
authorities  and  their  officials.  Illustrated.  12mo.  Cloth.  68  pp. 
London,  1909 1.25 
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FOREIGN  BOOKS,  MOSTLY  GERMAN 

By  Carl  H.  Lips,  B.  S.,  Ph.  D. 

The  following  list  is  made  up  of  only  such  books  as  have  been  reviewed 
between  August  1,  1908,  and  January  1,  1913,  in  such  readily  and  generally 
accessible  journals  as  the  "  Photographische  Korrespondenz,"  "  Zeitschrift 
fur  angewandte  chemie,"  and  "  Zeitschrift  fur  Chemie  und  Industrie  der 
Kolloide." 

In  these  reviews  attention  is  often  called  to  errors  and  misstatements. 
Valuable  information  relating  to  the  subject  matter  of  the  book  is  frequently 
added  by  the  reviewing  specialist.  This  fact  alone  will  make  it  worth  while 
in  many  cases  to  look  up  the  reference,  whether  one  is  interested  in  any  partic- 
ular book,  or  only  in  the  subject  matter  covered  by  such  a  book. 

AGRIKULTURCHEMIE    UND    DAZU    GEHORIGES  —  FORSTWISSEN- 

SCHAFT 

Baumhauer,  Dr.  Heinrich:  Freiburg  im  Breisgau.  Leitfaden  der 
Chemie,  insbes.  zum  Gebrauch  an  landwirtschaftlichen  Lehran- 
stalten.  Zt.  f.  angew.  Chem.  1911,  S.  890,  2156.  I.  Teil:  Anorg. 
Chemie,  6.  Aufl.  mit  34  Abb.     1911.    Herdersche  Verlagshand- 

lung M2.70 

2.  Teil:  Org.  Chemie.  4.  Aufl.    1010,  Herder,  Freiburg  i.  B M1.80 

Ehrenberg,  Paul:  Theoretische  Betrachtungen  tiber  die  Beeinflus- 
sungen  einiger  der  sogen.  physikaiischen  Bodeneigenschaften.  Ein 
Anfangsversuch  einer  landwirtschraftlichen  Kolloidchemie  Sonder- 
abdruch  aus  den  Mitteilungen  der  landw.  Inst,  der  Kgl.  Universitat 
Breslau.    1908.    O.  Parey,  Berlin 

Grossmann,  H.:  Die  StickstofiEfrage  und  ihre  Bedeutung  fur  die 
deutsch.  Volkswirtschaft.  1911.  M.  Krayn,  Berlin.  Zt.  f.  angew. 
Chemie,  1911,  S.  1741 

Haselhoff,  Emil,  Prof.:  Marburg.    Agrikulturchemische  Untersuch-     . 
ungsmethoden.    1909.    G.  J.  Gdschen,  Leipzig.    Zt.  f.  ang.  Chem. 
1910,  601 M0.80 

Huber,  Rob.,  Dr.:  Zur  Stickstofffrage.  116  S.  1908.  Staempfli  & 
Co.    Zt.  f.  ang.  Chem.  1909,  331. 

Jahresbericht  tiber  die  Fortschritte  auf  dem  Gesamtgebiete  der 
Agrikulturchemie.  Nr.  22,  3.  Eolge,  1909;  der  ganzen  Reihe  52. 
Jahrg.  Hrsg.  von  Prof.  Th.  Dietrich,  Hannover.  1910.  Paul 
Parey,  Berlin.    Zt.  f.  ang.  Chem.  1910,  2176 M28.00 

Jurisch,  Konrad  W.,  Dr. :  Salpeter  und  sein  Ersatz.  356  S.,  2  Bild- 
wissen,  45  Abb.     1908.    S.  Hirzel,  Leipzig.    Zt.  f.  ang.  Chem. 

1908,  S.  2108 
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Stickstoffdiingung.    Sonderabdruck    aus:      "  Salpeter    und    sein 

Ersatz."     1908.    L.  Hirzel,  Leipzig 

Kaiser,  Karl,  Prof.:   Der  Luftstickstoff  und  seine  Verwertung.    Bd. 

31?  aus  "  Natur  und  Geisteswelt."     1910.    B.  G.  Teubner,  Leip- 
zig.   Zt.  f.  ang.  Chein.,  1911,  648 

Krische,  Dr.  P. :  Argikulturchemie.  (Sammlung  aus  Natur  und  Geistes- 

welt).    B.  G.  Teubner,  Leipzig.    Zt.  f.  angew.  Chem.  1912,  S.  27. . 
Lohnis,    Dr.    F.:     Landwirtschaftlich-bakteriologisches    Praktikum. 

3  Taf.  und  40  Abb.     1911.     Gebr.  Borntrager,  Berlin.     Zt.  f.  ang. 

Chem.  1912,  S.  65 geb.    M3.40 

Passon,  Max,  Dr.:   Kleines  Handworterbuch  der  Agrikulturchemie. 

1.  Teil    Aadl-Kynurensaure.    2.   Teil    Lab-Zymogen.     1910.     W. 

Engelmann,  Leipzig.    Zt.  f.  ang.  Chem.  1910,  700 M25.00 

v.  Schneider,  W.,  Dr.:   Mineralische  Dungemittel  und  Ernteertrage. 

1909.     N.  Kymmel,  Riga.    Zt.  f .  ang.  Chem.  1910,  601 

Schrttter,  E. :  Die  Rauchquellen  im  Konigreich  Sachsen  und  ihr  Ein- 

fluss  auf  die  Forstwirtschaft.     Heft  2  der   Sammlung  von   Abh. 

iiber  Abgase  u.  Rauchschaden.    Hrsg.  von  H.  Wislicenus.    Paul 

Parey,  Berlin.    Zt.  f.  ang.  Chem.  1910,  210. M4.00 

Schucht,  L.:    Die  Fabrikation  des  Superphosphats  mit  Berucksich- 

tigung  der  anderen  gebrauchlichen  Dungemittel.    Ein  Handbuch. 

3.  verb.  u.  verm.  Aufl.     1909.    Vieweg  &  Sohn,  Braunschweig. 

Zt.  f.  ang.  Chem.  1910,  162 M20.00 

Stoklasa,  Dr.  J. :  Biochemischer  Kreislauf  des  Phosphations  im  Boden. 

1911.    Gustav  Fischer,  Jena.    Zt.  f.  ang.  Chem.  1912,  S.  28 


ALLGEMEINE  CHEMISCHE  TECHNOLOGIE,  WERKE  UND 
ZEITSCHRIFTEN  BETR.   CHEMISCHE  TECHNOLOGIE 

Adressbuch     samtlicher    Bergwerke,    Htitten    und    Nebenbetriebe 
Deutschlands,   1908-09.    5.  Jahrg.     1908.    H.  Kramer,  Dresden. 

Zt.  f .  ang.  Chem.  1908,  S.  2346. . . . : M6.00 

'  Alt,  Heinrich,  Dr. :  Miinchen.    Die  Kalte,  ihr  Wesen,  ihre  Erzeugung 
urid  Verwendung.     Bd.  311,  "Aus  Natur  u.  Geisteswelt.,,     1910. 

B.  G.  Teubner,  Leipzig.    Zt.  f.  ang.  Chem.  1911,  791 

Asmus,  Joh.:    Torfkoks  und  Kraftgas.     1908.    A.  Seydel,  Berlin. 

Zt.  f.  ang.  Chem.  1909,  187 M1.00 

[  Aufhauser,    Dr.:     Hamburg.     Vorlesungen    iiber    Brenntoffkunde. 

1910.     Boysen  &  Moasch.    Zt.  f.  ang.  Chem.  1910,  2040 M2.00 

Beltzer,   Francis    J.    G.,   Prof.:     Paris.    Die   moderne   industrielle 

Chemie.     2.  Teil:,  Anorg.  chem.  Industrie:  Die  Metalloide,  687  S. 

|      1909.     Soci&e"  d'Editions  techniques,  Paris.    Zt.  f.  ang.  Chem. 

1910,  743 
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Kunststoffe:  Hrsg.  von  Dr.  Richard  Escales,  Miinchen.  Jahrl.  24 
Hefte.    1911.    J.  F.  Lehmann,  Miinchen Pro.  Jahr.  M16.00 

Lach,  Bela:  Die  Stearinfabrikation.  Bd.  15  d.  monogr.  iiber 
chem.-techn.  Fabrikations  methoden.  180  S.  W.  Knapp,  Halle. 
Z.  f.  Koll.     19111,  62.    Zt.  f.  ang.  Chem.  1909, 1290 Brosch.    M6.40 

Lehner,  Sigmund:  Die  Kitte  imd  Klebemittel.  7.  verm.  u.  verb. 
Aufl.  1909.  A.  Hartleben,  Wien,  Leipzig.  Zt.  f .  ang.  Chem.  1910, 
363 geh.     M 1 .  80 

Lunge,  Georg,  Prof. :  Zurich,  u.  Dr.  Ernst  Berl.  Chemisch-technische 
Untersuchungsmethoden.  Unter  Mitw.  zahlr.  Fachgenossen 
hrsg.  1.  Bd.  6  vollst.  umgearb.  u.  verm.  Aufl.  1.  Bd.  Zt.  f. 
ang.  Chem.  1910,  1319.     1910.    J.  Springer,  Berlin M20.50 

Maercker,  Max:  Handbuch  der  Spiritus  fabrication.  9.  vollst. 
neubearb.  Aufl.,  herausgegeb.  von  Dr.  M.  Delbriick.  284  Textabb. 
u.  2  Tafeln.  1908.  Paul  Parey,  Berlin.  Zt.  f.  ang.  Chem.  1908, 
2297 M28.00 

Mitreiter,  Max,  Dr.:  Die  Gewinnung  des  Broms  in  der  Kalundus- 
trie.  Bd.  20,  Monogr.  iib.  chem.  techn.  Fabrikationsmeth.  54  S. 
1910.  W.  Knapp,  Halle.  Zt.  f.  ang.  Chem.  1910,  1867.  Z.  f. 
Koll  19111,  62 geh.     M2.00 

Nicolardot,  Paul:  Industrie  des  Me*taux  Secondares  et  des  Terres 
Rares.    Octave  Doin,  Paris.    Zt.  f.  ang.  Chem.  1908,  2604. .  .Frc.    M5.00 

Nierenstein,  M.,  Dr.:  Bristol.  Chemie  der  Gerbstoffe.  Aus 
Sammlung  chem.  u.  chem.-techn.  Vortrage.  58  S.  1910. 
Ferd.  Enke,  Stuttgart.  Zt.  f.  ang.  Chem.  1910, 1992.  Zt.  f.  ang. 
Chem.  1911,  938 '. Ml  .20 

Ohlmuller,  W.  Dr.,  u.  Prof.  O.  Spitta:  Die  Untersuchung  und  Beur- 
teilung  des  Wassers  und  des  Abwassers.  3.  neubearb  u.  verand. 
Aufl.     1910.    Jul.  Springer,  Berlin.     Zt.  f.  ang.  Chem.  1910,  1271  M13.20 

Ost,  H.,  Prof. :  Hannover.  Lehrbuch  der  Chemischen  technologie. 
7.  umgearb.  Aufl.  293  Abb.  u.  9  Tafeln.  Dr.  Max  Janecke, 
Hannover.    Zt.  f.  ang.  Chem.  1911,  1266 M16.00 

Riemann,  Karl,  Dr.:  Gewinnung  und  Reinigung  des  Kochsalzes. 
monogr,  iiber  chem.-  u.  chem.  technische  Fabrikationsmethoden. 
1909.    W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1910,  409 

Rudistile,  A.,  Dr. :  Bern.  Die  Untersuchungsmethoden  des  Eisens 
und  Stahls.  1910.  Max  Drechsel,  Bern.  Zt.  f.  ang.  Chem.  1911, 
22 M11.00 

Scheithauer,  W.,  Dr. :  Die  Schwelteere,  ihre  gewinnung  und  verar- 
beitung.     Otto  Spamer,  Leipzig.     Zt.  f.  ang.  Chem.  1911,  1361  . .   M10.00 

Schnabel-Ktihn,  Albert  Erich,  Dr.:  Die  Steinkohlengasindustrie  in 
Deutschland  in  ihrer  Bedeutung  fur  die  Volkswirtschaft  und  das 
moderne  Stadteleben.    1910.    R.  Oldenbourg,  Miinchen,  Berlin. .     M4.00 
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Stolzenwald,  G.:    Industrie  des  Sulfate,  der  Salzsaure  und  der  Sal- 

petersaure.     Bibliothek  der  ges.  Technik.  62  Band.     1907.     Max 

Janecke,  Hannover.    Zt.  f.  ang.  Chem.  19091,  187 

Strache,  H.,  Prof.:     Die  Fortschritte  des  Beleuchtungswesens  und 

der  Gasindustrie  im  Jahre  1909.     Im  Auftrage  des  Vereins  der  Gas- 

und  Wasserfachmanner  in  Osterreich-Ungarn,  zusammengestellt. 

1910.    Selbstverlag  des  Vereins,  Wien.    Zt.  f.  ang.  Chem.  1911, 

1171 M5.00 

Teichman,  H.,  Dr.:    Komprimierte  und  verfliissigte  Gase.    xii.  u. 

192  S.  38  Abb.  im  Text.     14.   Bd.  der  Monogr.  iiber  chem.  techn. 

Fabrikationsmethoden.     1908.     W.    Knapp,    Halle.    Zt.   f.   ang. 

Chem.  19091,  809.    Z.  f.  Koll,  19101,  126 , M6.80 

Tietjens,  L.,  Dr.,  u.  Dr.  H.  Rormer:    Laboratoriumsbuch  fur  die 

Kalundustrie.    Aus  Sammlung:*Lab.  Biicher  f.  d.  chem.  u.  venv. 

Ind.JBd.  12.    W.  Knapp,  Halle.    Zt.  f .  ang.  Chem.  1911, 1361 M3 .  60 

Urban,  K.,  Dr. :    Laboratoriumsbuch  fur  die  industrie  der  verfliissig- 

ten  und  Komprimierten  Gase.    40  S.     Bd.  7  —  Laboratoriums- 

biicher,  f.  d.  chem.  u.  verw.  Industi^en.     1909.     W.  Knapp,  Halle. 

Z.  f.  Koll.  19101, 127 Brosch.     Ml. 80 

Wedding,  Hermann,  Dr.:    Ausfuhrliches  Handbuch  der  Eisenhiit- 

tenkunde.    2.  vollk.   umgearb.  Aufl.     Bd.   4.    hilfgr.    2.     1909. 

Vieweg  &  Sohn;  Braunschweig.    Zt.  f .  ang.  Chem.  1908,  2617.    Zt. 

f .  ang.  Chem.  1909,  2617 M16 .  00 

Das    Eisenhiittenwesen.    20.   Bd.    Aus    Natur    u.    Geistesleben. 

1908.     Teubner,  Leipzig.     Zt.  f .  ang.  Chem.  1908,  2392 Ml . 25 

ALLGEMEINE   LEHRBUCHER   DER   CHEMIE. 

Abel,  Gustav,  Prof.:  Chemie  in  Kuche  und  Hans.  2.  vollst.  um- 
gearb. Aufl.  von  Dr.  Joseph  Klein.  B.  G.  Teubner,  Leipzig. 
Zt.  f.  ang.  Chem.  1909,  2457 Ml. 25 

Arnold,    Carl,   Dr.:    Repetitorium   der  Chemie.     13.   Aufl.     1909. 

Leopold  Voss,  Hamburg.    Zt.  f .  ang.  Chem.  1909,  1821 M7 .  00 

Bahrdt,  Wilh.,  Dr.:  Stochiometrische  Aufgabensammlung.  1909. 
G.  J.  Goschen,  Leipzig.     Zt.  f.  ang.  Chem.,  1910,  64 M0. 80 

Bernthsen,  A.,  Prof.:  Ludwigshafer  a.  Rh.  Kurzes  Lehrbuch  der 
organischen  Chemie.  10.  Aufl.  Bearb.  in  Gemeinschaft  mit  Prof. 
E.  Mohr.  640  S.  1909.  Vieweg  &  Sohn,  Braunschweig.  Z.  f. 
Koll.  19091,  206 

Binz,  A.,  Prof.:  Chemisches  Praktikum  fiir  Anf anger  mit  Bertick- 
sichtigung  der  Technologie.  1909.  Georg  Reimer,  Berlin.  Zt.  f. 
ang.  Chem.  1910,  64 

Dittrich,  Max,  Dr.:  Chemisches  Praktikum  fur  Studierende  der 
Naturwissenschaften.  Analyt.  Chemie.  1903.  Carl  Winter,  Hei- 
delberg.    Zt.  f .  ang.  Chem.  1908,  2562 
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Enrich,   Prof.   Friedrich,   Graz.     Lehrbuch  der   Mikrochemie.    30 

Textabb.,   XIV  +  212  S.     1911.    J.  F.  Bergmann,   Wiesbaden. 

Zt.  f.  ang.  Chem.  1912,  S.  371 geh     M6.65 

Erdmann,  H.,  Prof. :    Charlottenburg.    Lehrbuch  der  anorganischen 

Chemie.    5.  Aufl.     Mit  dem  Portrat  d.  Verf.  in  Gravure.     1910. 

Friedr.  Vieweg  &  Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1910, 

2040 M17.00 

GOrtler,  Dr.  W.:    Metallographie.    Band  I,  Heft  7  und  8.     1911. 

Gebr.  Borntrager,  Berlin.    Zt.  f.  ang.  Chem.  1912,  S.  113 M6.60 

Hahn,  Hans,  Dr.:    Grundriss  der  Chemie  fur  Techniker.    2.   Teil, 

Bd.  148  der  Bibliothek  d.  ges.  Technik:  Organische  Chemie.     146 

S.    Zt.  f.  ang.  Chem.  2.  Teil:  1911,  840.     Z.  f.  Koll,  19111,  60. 

1910.     Dr.  Max  Janecke,  Hannover M3.00 

Henle,  F.  Dr. :    Anleitung  fur  das  organisch  praparative  Praktikum. 

Mit  einer  Vorrede  von  Prof.  Dr.  Thiele.     176  S.     1909.     Akad. 

Verlagsgesellschaft  m.  b.  H.,  Leipzig.    Z.  f.  Koll.  19111,  173 

Knoevenagel,  Emil,  Prof. :    Praktikum  des  anorganischen  Chemikers 

2.   vollst.  veranderte  Aufl.,  mitbearb.  von  Dr.  E.  Ebler.     1909. 

Veit  A.  Co.,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  64 M10.00 

KohlschCitter,  Prof.  Dr.  Volkmar:  Forschung  und  Erfindung  in  der 
Chemie.  (Akademischer  Vortrag  gehalten  in  der  Universitat  zu 
Bern  am  9.  Feb.,  1911.)  1911.  Max  Drechsel,  Bern.  Zt.  f. 
ang.  Chem.  1911,  S.  2402 

Kotte,  E.:  Lehrbuch  der  Chemie.  3.  Teil-Org.  Chemie.  1911. 
Bleyl  &  Kammerer,  Dresden-Blasewitz.  Zt,  f.  aug.  Chem.  1911, 
1267 

Kttmmell,  Gottfried,  Prof.:  Rostock.  Physikalisch-chemische 
Praktikumsaufgaben.  VII  u.  71  S.  1910.  B.  G.  Teubner,  Leip- 
zigu.  Berlin.    Zt.  f.  ang.  Chem.  1911, 1029 M2.00 

Kuspert,  Franz,  Dr.:  Lehrgang  der  Chemie  und  Mineralogie  fur 
hohere  Schulen.  1908.  C.  Koch,  Nurnberg.  Zt.  f .  ang.  Chem. 
1908,  1819 

Ladenburg,  Albert:    Naturwissenschaftliche  Vortrage  in  gemeinver- 
standlicher  Darstellung.  2.  bedeut.  verm.  Auflage  (Volksausgabe) 
1  Tabelie  u.  30  Abb.     1911.    Akademische  Verlagsgesellschaft 
m.  b.  H.  Leipzig.    Zt.  f.  ang.  Chem.  1911,  S.  1818 M5.00 

Lassar-Cohn,  Prof. :  Konigsberg  i.  Pr.  Einfiihrung  in  die  Chemie  in 
leichtfasslicher  Form.  3.  verb.  u.  verm.  Aufl.  mit  60  Abb.  XII 
u.  301  S.  1907.  Leopold  Voss,  Hamburg,  Leipzig.  Zt.  f.  ang. 
Chem.  1908,  2056 M4.00 

Linck,  Gottlob,  Dr. :  Grundriss  der  Krystallographie  fur  Studierende 
und  zum  Sellstunterricht.  604  Originalfig.  3  farb.  lithogr. 
Tafelu.  2.  Aufl.  1908.  Gustav  Fischer,  Jena.  Zt.  f.  ang. 
Chem.  1909,  808 Mil. 00 
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Meyer's    Kleines    Konversationslexikon.    7.  ganzl.    neubearb.    u. 

verm.  Aufl.    6  B'de  in  Halbleder-gebunden  zu.    Bd.  1-3.    Z.  f. 

Koll.  Bd.  2.  382.     Bd.  4-6.    Z.  f.  Koll.  1908",  188;    1909",  228 

Bibliographisches  Institut,  Wien  u.  Leipzig je.  M12.00 

Mikrokosmos:    Zeitschrift  fiir  die  praktische  Betatigungaller  Natur- 

freunde.     (Mikroskopie.)     5.  Jahrg.  12  Hefte  u.  2  Gratisbuch- 

beilagen.    Hrsgn.  von  Dr.  Adolf  Reitz.     Franck,  Stuttgart.     Zt. 

f.  ang.  Cheni.  1911,  1140.... Pro.  Jahrg.     M5.60 

Mohr,  Ernst,  Prof.:    Anleitung  zum  zweckmassigen  Rechnen  bis 

chemischen,    praparativen    Arbeiten.     1909.     Vieweg    &    Sohn, 

Braunschweig.    Zt.  f.  ang.  Chem.  1909,  2218 

Ochs,  Rudolf:    Einfuhrung  in  die  Chemie.    218  Textfig.,  1  Spektral- 

tafel,  VIII  u.  204  S.     1911.     Jul.  Springer,  Berlin.      Zt.  f.  ang. 

Chem.  1912,  S.  411 M6.00 

Oppenheimer,  Carl,  Prof. :    Grundriss  der  anorganischen  Chemie. 

6.  Aufl.  VII  u.  171  S      1910.     Georg  Thieme,  Leipzig.     Zt.  f .  ang. 

Chem.  1911,  22 M3.50 

Riesenfeld,  C.  H.,  Prof.:    Freiburg  i.  Br.  Anorganisch-chemisches 

Praktikum  Qual.  Analyse  u.  anorgan.  Praeparate.    2.  Aufl.  13 

Abb.    XII  u.  340  S.     1910.     S.  Hirzel,   Leipzig.     Zt.  f.  ang. 

Chem.  1911,  20 M6.00 

von  Richter,  V.:    Richters   Chemie  der  Kohlenstoffverbindungen 

oder  organische  Chemie.     11.   Aufl  Bearb.  von  Prof.  Anschiitz  u. 

Dr.  G.  Schroeter,  Bonn.  1.   Bd.:    Die  Chemie  der  Fettkorper. 

1909.  Friedrich  Cohen,  Bonn.    Zt.  f.  ang.  Chem.  1909,  2266. . . .  M20.40 

Sackuf ,  Otto,  Dr. :  Breslau.  Einfuhrung  in  die  Chemie.  Ein  Lehr- 
buch  fiir  Zahnarzte  u.  Studierende  der  Zahnheilkunde.  Unter 
Mitw.  von  Dr.  med  Erich  Feiler-Breslau,  hrsg.  von  Dr.  O.  Sackur, 
123  S.     1911.    Jul.  Springer,  Berlin.     Zt.  f.  ang.  Chem.  1911,  647.  M3.80 

Scheffer,  W.:  Wirkungsweise  und  Gebrauch  des  Mikroskops  und 
seiner  Hilfsapparate.  VII  u.  116  S.  1911.  B.  G.  Teubner,  Ber- 
lin.    Zt.  f.  ang.  Chem.  1912,  S.  830 

Schwarze,  Dr.  W.:  Hamburg.  Vorschule  der  Chemie.  66  Abb. 
1911.  Leopold  Voss,  Hamburg  u.  Leipzig.  Zt.  f.  ang.  Chem. 
1911,  S.  1741 Ml  .80 

Smith,  Alex.,  Prof. :  New  York.  Einfuhrung  in  die  allgemeine  und 
anorganische  Chemie  auf  elemtarer  Grundlage.  Unter  Mitwirk. 
des  Verf.  iibers.  u.  bearb.  von  Dr.  E.  Sterm.     1909.     G.  Braun, 

Karlsruhe.  „Zt.  f.  ang.  Chem.  1909,  1579 M9.00 

Praktische  Ubungen  zur  Einfuhrung  in  die  Chemie.  libers,  von 
Prof.  F.  Haber  u.  Dipl.  Ing.  F.  Hiller.  175  S.  1910.  G.  Braun, 
Karlsruhe.    Zt.  f.  ang.  Chem.  1911,  112 M3.60 

St&hler,  Arthur:  Berlin.  Einfuhrung  in  die  anorganische  Chemie. 
520  S.  gr.  8°.     1910.    J.  5.  Weber,   Leipzig.     Zt.  f.  ang.  Chem. 

1910,  2086 M12.00 
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Ullmann,  F.:  Organisch-chemisches  Praktikum.  1908.  S.  Hirzel, 
Leipzig.     Zt.  f.  ang.  Chem.  1909,  1047 

Weinhold,  Adolf,  F. :  Physikalische  Demonstrationen.  5.  Aufl.,  1. 
Lief.  1911.  Joh.  Ambr.  Barth,  Leipzig.  Zt.  f.  ang.  Chem. 
1912,  S.  1125 

ALLGEMEINE  TECHNOLOGIE 

Andes,  Louis  Edgar:  Der  Kesselstein,  seine  Entstehung  und  Ver- 
hiitung.  Bd.  332  d.  chem.  techn.  Bibliothek.  1910.  A.  Hartle- 
ben,  Wien,  Leipzig.     Zt.  f.  ang.  Chem.  1911,  22 

Bender,  O.:  Feuerungswesen.  Bd.  36  der  Bibliothek  der  ges. 
Technik.  263  S.  u.  75  Abb.  1907.  Dr.  Max  Janecke,  Hannover. 
Zt.  f.  ang.  Chem.  1908,  2567 M3.80 

Bersch,  Dr.  Wilh.:  Handbuch  der  Moorkultur.  2.  Aufl.  1912. 
Wilh.  Frick,  Wien-Leipzig.     Zt.  f.  ang.  Chem.  1912,  S.  1123 

Bertelsmann,  Dr.  Wilhelm:  Lehrbuch  der  Leuchtgasindustrie.  2. 
Bde.  II.  Bd.  Die  Verwendung  des  Leuchtgases.  1911.  Ferd. 
Enke,  Stuttgart.    Zt.  f.  ang.  Chem.  1912,  S.  479 M15.00 

Binz.  E.:    Die    Mission    der    Teerfarbenindustrie.     1912.     Georg 

Reimer,  Berlin.    Zt.  f.  ang.  Chem.  1912,  S.  1234 M0. 70 

Brtthmer,  Dr.  Friedrich:  Chemie  der  Gase.  1911.  Franz  Benja- 
min Auffahrt,  Frankfurt  a/M.     Zt.  f.  ang.  Chem.  1912,  S.  1433. 

Bugge,  Dr.  Gtinther:  Chemie  und  Technik.  (Biicher  der  Natur- 
wissenschaften,  heraus  von  Prof.  Dr.  Siegmund  Gtinther,  11. 
Band.)  7  Tafeln  u.  14  Zeichnungen  Philipp  Reclam  jun.  Leipzig. 
Zt.  f.  ang.  Chem.  1911,  S.  2434 

EMlteerzeugung,  Die  industrielle,  und  ihre  Anwendungen.  Institut 
du  Mois  Scientifique  et  Industriel.  Bibliotheque  Pratique  du  Mois 
Scientifique  et  Industriel  8,  Rue  Nouvelle,  Paris  8c.  Zt.  f. 
ang.  Chem.  1911,  S.  2404 Preis:  Pre.         2.75 

Fischer,  Ferd.,  Prof.:  Gottingen.  Kraftgas,  seine  Herstellung 
und  Beurteilung.  VIII  u.  236  S.  1.  Bd.  von:  Chemische  Tech- 
nologie  in  Einzeldarsteliungen.  Hrsg.  von  Prof.  Ferd  Fischer, 
Gottingen.  1911.  Otto  Spamer,  Leipzig.  Zt.  f.  ang.  Chem.  1911, 
113-114 M13.50 

Geiger,  Dr.  Ing.  C. :  Handbuch  der  Eisen-  und  Stahlgiesserei.  191 1, 
Jul.  Springer,  Berlin.     Zt.  f.  ang.  Chem.  1912,  S.  1015 

Gewerbliche  Materialkunde:  Herausgegeb.  v.  Dr.  Paul  Krais. 
Bd.  II.  Die  Schmuck- und  Edelsteine.  Von  Dr.  A.  Eppler.  1912. 
Verlag  Felix  Krais,  Stuttgart,    it.  f.  ang.  Chem.  1912,  S.  1287. . .   M12.00 

Haier,  F. :  Dampfkessel  f euerungen  zur  Erzielung  einer  moglichst 
rauchfreien  Verbrennung.  2.  Aufl.  375  Text  fig.,  29  Zahlen- 
tafeln,  10  lithogr.  Tafeln.  1910.  Jul.  Sprirfger,  Berlin.  Zt.  f. 
ang.  Chem.  1911,  354 M20.00 
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Hartmann,  Dr.-Ing.  Konrad,   Gen.    Reg.-Rat     Sicherheitseinrich- 
tungen  in  chemischen  Betrieben.     (Chem.  Technologie  in  Ein- 
zeldarstellungen,  herausgeg.  von  Ferdinand  Fischer.)     Mit  245         , 
Fig.    Verlag  von  Otto  Spamer,  Berlin.    Zt.  f.  ang.  Chem.  19il, 
S.  2019 . geb.   M17.00 

Hausbrand,  £. :    Kgl.  Baurat.    Das  Trocknen  mit  Luf t  und  Dampf . 

4.  Aufl.     1911.    Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1911, 

5.  1737 M5.00 

Verdampfen,  Kondensieren  und  Ktihlen.     4.   verm.  Aufl.,  36  Fig. 

u.  74  Tabellen.     XX  u.  426  S.     1909.     Jul.  Springer,  Berlin. 

5.  verm.    Aufl.    45  Fig.,  95  Tab.,   VIII  u.  480  S.     1912.    Jul. 

Springer,  Berlin M12.00 

Zt.  f.  ang.  Chem.  1909,  1334;  1912,  S.  583 M10.00 

Heidepriem,  Eugen:    Die  Reinigung  des  Kesselspeisewassers.    2. 

Aufl.  1909.  A.  Seydel,  Berlin.  Zt.  f.  ang.  Chem.  1909,  1001. . .  M2.50 
Hohorst,  Dr.  C.  v.:    Laboratoriumsbuch  fur  die  anorg.  Grossindus- 

trie.      Wilh.   Knapp,    Halle   a/S.     Zt.   f.   ang.    Chem.   1912,  S. 

681 M5.60 

Jochum,  P.  Dr.:    Der  Drehrohrofen  als  modernster  Brennapparat. 

1911.  Vieweg  &  Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1911, 

839 M6.00 

Kautny,    Theo.:    Handbuch    der    autogenen    Schweissung.     1909. 

Carl  Marhold,  Halle.    Zt.  f.  ang.  Chem.  1909,  1708 , . .     M3.60 

Kietaibl,  Carl,  Dr.:    Das  generatorgas,  seine  Crzeugung  und  Ver- 

wendung.     151  Abb.     1910.     A.  Hartleben,  Wien,  Leipzig.     Zt. 

f.  ang.  Chem.  1910,  2369 

KrUtzer,  A.,  Bingen  a.  Rh.:     Teeroldieselmotoren  als  Kraftmas- 

schinen    fiir    ein    Elektrizitatswerkvonca.    400    k.w.     1911.    A. 

Kratzer,  Bingen,  a.  Rh.     Zt.  f.  ang.  Chem.  1911,  1417 

Kremann,    Prof.    Dr.    Robert:    Anwendung    physikal.-chemischer 

Theorien  auf  techn.  Prozesse  und  Fabrikationsmethoden.  ,  X  + 

208  S.  W.  Knapp,  Halle  a/S.  Zt.  f .  ang.  Chem.  1912,  S.  1382  ....  M9 .  60 
Lach,  Ing.  Chem.  u.  Dr.  phil.,  Bela:     Die  Ceresinfabrikation.    49 

Abb.    W.  Knapp,  Halle  a/S.     Zt.  f.  ang.  Chem.  1912,  S.  412 M9.60 

Ludwig,  K.:    Reduktionstabelle  fiir  Heizwert  und  Volumen  von 

gasen.     1911.    R.   Oldenbourg,    Berlin,    Munchen.    Zt.   f.   ang. 

Chem.  1911,  414 Ml. 20 

Marr,  Otto:    Das  Trocknen  und  die  Trockner.     1910.    R.  Olden- 
bourg, Munchen,  Berlin.     Zt.  f.  ang.  Chem.  1910,  1419 M10.00 

Massot,  Prof.  Dr.  W.:    Wascherei,  Bleicherei,  Farberei  und  ihre 

Hilfsstoffe.     2  Aufl.     Textilindustrie   III.     Sammlung   Goschen. 

Zt.  f .  ang.  Chem.  1912,  S.  892 , 

Moldenhauer,  Dr.  Wilh.:    Darmstadt.    Chem.-technisches  Prakti- 

kum.      1911.      Gebr.  Borntrager,   Berlin.      Zt.  f.  ang.    Chem. 

1912,  S.  892 ,t 
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Momber,  W.:  Der  Dampf  in  der  chemischen  Technik.  Bd.  11. 
Monogr.  tiber  chem.-techn.  Fabrikationsmethoden.  104  S.  26 
Fig.  im  Text.  1908.  Wm.  Knapp,  Halle.  Zt.  f .  ang.  Chem.  1908, 
2564.    Z.  f.  Koll.  19101,  127 geh.    M3.60 

Monasch,  Berthold,  Dr.  Ing. :  Elektrische  Beleuchtung.  2  Aufl.  Dr. 
Max  Janecke,  Hannover.    Zt.  f.  ang.  Chem.  1911,  221 .. .  .Broach.    M9.20 

Nairz,  O.:  Die  elektrische  Arbeitsubertragung.  1909.  Barth, 
Leipzig.    Zt.  f.  ang.  Chem.  1909,  1869 M6.00 

Naske,  Carl:  Zerkleinerungsvorrichtungen  und  Mahlanlagen.  aus 
Fischer's.  „  Chemische  Technologie  in  Einzeldarstellungen." 
1911.    Otto  Spamer,  Leipzig.     Zt.  f.  ang.  Chem.  1911,  1030 M15.00 

Neuner,  Dr.  Franz  Ch. :  Fortschritte  in  der  Gerbereichemie.  60  S. 
1911.  Th.  Steinkopff,  Dresden.  Zt.  f.  ang.  Chem.  1911,  S. 
2365 Ml.  80 

Der  Oelmotor:  (Zeitschrift  fur  die  ges.  Fortschritte  auf  dem 
Gebiete  der  Verbrennimgs-motoren.)  Verlag  fur  Fachliteratur, 
Berlin.     Zt.  f .  ang.  Chem.  1912,  S.  1383 

Rathkes  Adressbuch  der  Zuckerindustrie  Deutschlands  und  des 
Auslands.  28.  Jahrg.  1911/12.  Albert  Rathkes  Bibliothek  fur 
Zuckerinteressenten,  Band  I.    Zt.  f.  ang.  Chem.  1911,  S.  2434.. . . 

Reichelt,  Alfred :  Die  Pruf ung  der  Konstruktionsstoffe  fur  den  Mas- 
chinenbau.  1909.  Max  Janecke,  Hannover.  Zt.  f.  ang.  Chem. 
1909,  1531 M3.80 

Schmatolla,  Ernst:    Die  Gaserzeuger  u.  Gasfeuerungen.    2  Aufl. 

1908.    Max  Janecke,  Hannover M6.60 

Schmidt,  Fritz.  Ingenieur:  Die  Leuchtgaserzeugung  und  die  mod- 
erne  Gasbeleuchtung.  Heft  40  von:  „  Die  Wissenschaft."  1911. 
Friedr.  Vieweg,  Braunschweig.     Zt.  f.  ang.  Chem.  1912,  S.  535. 

#  Geb.    M3.20 

Seipp,  Heinr.,  Dr. :  Leitfaden  der  Statik  fur  Hochbau-  und  Tiefbau- 
techniker.  1908.  L.  Degener,  Leipzig.  Zt.  f.  ang.  Chem.  1908, 
2493 M2 .  00 

Stohmann-Schander:  Handbuch  der  Zuckerfabrikation.  5.  urn- 
gearb.  Aufl.  1912.  Verlag.  Paul  Parey,  Berlin.  Zt.  f.  ang. 
Chem.  1912,  S.  1234 M26.00 

Strache,  Prof.  Dr.  H. :  Die  Fortschritte  des  Beleuchtungswesens  und 
der  Gasindustrie  im  Jahre  1910.  1911.  R.  Oldenbourg,  Munchen- 
Berlin.     Zt.  f.  ang.  Chem.  1912,  S.  1125 M4.50 

Vogel,  Prof.  Dr.  J.  H.:  Das  Acetylen,  seine  Eigenschaften,  seine 
Herstellung  und  Verwendung.  1911.  Otto  Spamer,  Berlin,  Leip- 
zig.    Zt.  f.  ang.  Chem.  1912,  S.  27 Geb     M6.50 

Waldau,  Fr.:  Freistehende  Schornsteine.  1909.  Wilh.  Seegelken, 
Stassfurt.    Zt.  f.  ang.  Chem.  1909,  2456 M6.00 
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Wasser  und  Abwasser:  Die  Hygiene  der  Wasserversorgung  and 
Abwasserbeseitigung.  Bearbeitet  v.  Prof.  Dr.  R.  Kolkwitz,  Ber- 
lin, Dr.  Ing.  C.  Reichle,  Berlin,  usw.  Mit  III  Abb.  u.  3  Farbtafeln, 
386  S.  1911.  S.  Hirzel,  Leipzig.  Zt.  f.  ang.  Chem.  1911,  S. 
2066 

Weiss,  F.  J. :  Kondensation.  Ein  Lehr-  u.  Handbuchtiber  Konden- 
sation  und  alle  damit  zusammenhangenden  Fragen,  auch  einschlies- 
slich  der  Wasserruckkuhlung.  2.  erganzte  Aufl.  bearb.  von  E. 
Wiki,  Luzern.     1910.    Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem. 

1911,  457 M12.00 

Wichelhaus:    Vorlesungeniiberchem.-Technologie.    3.  Aufl.    The- 

odor  Steinkopff,  Dresden.    Zt.  f.  ang.  Chem.  1912,  S.  680.  geb. . . .  M22.00 

ANALYTISCHE  CHEMIE  UND  DARAUF  BEZUGLICHE  BtfCHER 

AufhMuser,  Dr.:  Kohlenuntersuchungen.  Thermochem.  Prii- 
fungs-und  Versuchsanstalt.  1910.  Selbstverlag  des  Verf., 
Hamburg.     Zt.  f.  ang.  Chem.  1911,  S.  1527 

Bauer,  O.,  und  E.  Deiss:  Probenahme  und  Analyse  von  Eisen  und 
Stahl.  VIII.  258  S.  u.  128  Textabb.  1912.  Jul.  Springer,  Ber- 
lin.   Zt.  f.  ang.  Chem.  1912,  S.  1525 M9.00 

Beilsteins  Anleitung  zur  Qualitativen  Analyse.  9.  Aufl.  Neu  bearb. 
von  Prof.  E.  Winterstein  u.  G.  Trier.  VI.  u.  80  S.  1909.  J.  A. 
Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1909,  2267 M2.60 

Birkenbach,  L.,  Dr.:  Die  Untersuchungsmethoden  des  Wasserstoff- 
superoxyds.  Bd.  7  der  „  Chemischen  Analyse."  142  S.  1909. 
Ferd.  Enke,  Stuttgart.     Zt.  f.  ang.  Chem.  1909,  2221 M4.40 

Birnbaum,  K.,  Prof. :  Leitfaden  der  chemischen  Analyse.  8.  verb.  u. 
verm.  Aufl.,  bearb.  von  Prof.  E.  Dieckhoff.  1909.  J.  A.  Barth, 
Leipzig.     Zt.  f.  ang.  Chem.  1910,  363 M4.80 

Bornemann,  Georg,  Prof.:  Chemnitz.  Stochiometrie.  59  durch- 
gerechnete  Beispiele  u.  265  aufgaben.  VIII  u.  192  S.  S.  Hirzel, 
Leipzig.     Zt.  f.  ang.  Chem.  1910,  942 M4.00 

B&ttger,  Wilhelm,  Dr.,  Prof. :  Qualitative  Analyse  vom  Standpunkte 
der  Jonenlehre.  2.  umgearb.  u.  stark  erweiterte  Aufl.  524  S. 
1908.  Wilh.  Engelmann,  Leipzig.  Zt.  f.  ang.  Chem.  1908,  2618.  M10.00 
Stand  und  Wege  der  analytischen  Chemie.  (13.  Bd.  aus:  Die 
chemische  Analyse,  von  Margosches.)  1911.  Ferd.  Enke,  Stutt- 
gart.    Zt.  f.  ang.  Chem.  1912,  S.  583 Ml. 80 

Classen,  Alexander:    Quantitative  Analyse  durch  Elektrolyse.     5. 
Aufl.     1908.     Jul.  Springer,  Berlin.     Zt.  f.  ang.  Chem.  1908,  2566.  M10.00 
Theorie  und  Praxis  der  Massanalyse.     46  Abb.  IX  +  772  S.     1912. 
Akademische    Verlagsgesellschaft,    Leipzig.      Zt.   f.   ang.    Chem. 

1912,  S.  1016.    Koll.  Zt.  19121,  S.  61 geb.  M32.00 

Crato,  E.,  Dr.:    Massanalyse.    VIII  u.  305  S.     1909.    J.  A.  Barth, 

Leipzig.    Zt.  f.  ang.  Chem.  1909,  2219 M7.80 
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Dennstedt,  M.,  Prof.:  Hamburg.  Anleitung  zur  vereinfachten 
Elementaronalyse  fur  wissenschaftliche  und  technische  Zwecke. 

1910.  Otto  Meissner,  Hamburg.    Zt.  f.  ang.  Chem.  1911,  647  ... .     M3 .00 
Donath,  Ed.,  Prof. :    Uber  den  Ersatz  des  Schwefelwasserstoffs  in  der 

qualitativen  chemischen  Analyse.  Eine  Zusammenstellung  der 
einschlagigen  Methoden.  1909.  S.  Hirzel,  Leipzig.  Zt.  f.  ang. 
Chem.  1909,  2120 M2.80 

Eder,  Joseph  Maria,  Prof.  Wien,  u.  Prof.  E.  Valenta:  Wien. 
Atlas  typischer  Spektren.  Uber  600  Abb.  typischer  Bogen-  und 
Funkenspektren  von  71.  Elementen  sowie  zum  Teil  noch  nicht 
veroff.  Flammenspektren  vieler  Verbindungen.  1911.  Kaiser- 
Uche  Akademie  der  Wissenschaften,  Wien.  Phot.  Korr.  1911,  379, 
388 

Ehrhardt,  R.,  Dr.:    Tabellen  zur  Berechnung  von  Kalianalysen. 

1908.    W.  Knapp,  Halle.     Zt.  f .  ang.  Chem.  1909, 1740   M3 .  00 

Eijkman,  J.  F.,  Prof. :  Groningen.  Tafeln  zum  Gebrauche  bei  der 
Bestimmung  von  Brechungsindices,  nach  der  Methode  der  kon- 
stanten  Deviation  von  40°.     Zt.  f.  ang.  Chem.  1910,  1815 

Fages  y  Virgili,  Prof.  Dr.  Juan:  Die  indirekten  Methoden  der  an- 
alytischen  Chemie.  (Sammlung  chemischer  und  chemisch-tech- 
nischer  Vortrage.)  1911.  F.  Enke,  Stuttgart.  Zt.  f.  ang. 
Chem.  1911,  S.  1934 Geh.     M3.60 

Fichter,  Fr. :    Ubungen  in  quantitativer  chemischer  Analyse.     1909. 

Fr.  Reinhardt,  Basel.     Zt.  f .  ang.  Chem.  1909,  2220 M2 .  40 

Fischer,    A.,    Dr.:    Elektroanalytische    Schnellmethoden.     304    S. 

1908.    Ferd.  Enke,  Stuttgart.     Z.  f .  Koll.  19 101,  230 Brosch .     M9 .  40 

Formanek,  Jaroslaw:  Untersuchungen  und  Nachweis  organischer 
Farbstoffe  auf  spektroskopischem  Wege.  I.  Teil.  2.  Teil, 
1.  Leif.  1911.  Jul.  Springer,  Berlin.  Zt.  f.  ang.  Chem.  1909, 
2070;  1912,  S.  1335 

Friihling,  R.,  Prof. :  Anleitung  zur  Untersuchung  der  fur  die  Zucker- 
industrie  in  Betracht  kommenden  RohmateriaUen,  Produkte,  Neb- 
enprodukte  und  Hilfs  substanzen.     7.  umg.  u.  verm.  Aufl.  535  S. 

1911.  Vieweg  &  Sohn;   Braunschweig.     Zt.  f.  ang.  Chem.  1911, 

1029 M16.00 

Fiihner,  Dr.  phil  et  med.  Hermann,  Freiburg  i/B.  Nachweis  und 
Bestimmung  von  Giften  auf  biologischem  Wege.  89  farb.  Text- 
abb,  u.  176  S.  1911.  Urban  u.  Schwarzenberg,  Berlin  u.  Wien. 
Zt.  f.  ang.  Chem.  1912,  S.  213 Geb.     M9.00 

Glikin,  Dr.  W.:  Calorimetrische  Methodik.  51.  Fig.  1911. 
Verlag  v.  Gebr.  Borntrager,  Berlin.  Zt.  f.  ang.  Chem.  1911,  S. 
2252 Geh.  M10.00 

Hanofsky,  Karl,  Prof.,  u.  Prof.  Dr.  Paul  Artmann:  Kurze  Anleitung 
zur  qualitativen  chemischen  analyse  nach  dem  Schwefelnatrium- 
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gange.  Erganzung  zu  Prof.  Vortmann's;  Allgemeiner  Gang  der 
qualitativen  chemischen  analyse  ohne  anwendung  von  Schwefel- 
wasserstoffgas.  VII  u.  115  S.  1910.  Franz  Deuticke,  Leipzig  u. 
Wien.    Zt.  f.  ang.  Chem.  1911,  591 M2.50 

Herz,  W.,  Dr.:  Physikalische  Chemie  als  grundlage  der  analy- 
tischen  Chemie.  Bd.  3  der  „  Chemischen  Analyse,"  Margosches. 
114  S.    1907.    F.  Enke,  Stuttgart.    Z.  f.  Koll.  190911,  227 M3.40 

Hillebrand,  W.  F. :  Washington.  Analyse  der  Silieat-  und  Carbon- 
atgesteine.  Deutsche  Ausgabe  unter  Mitw.  des  Verf.  libers,  u. 
besorgt  von  Ernst  Wilke-Dorfurt.  2.  stark  verm.  Aufl.  der 
„  Prakt.  Anl.  zur  Analyse  der  Sillkatgesteine,,,  von  W.  F.  Hille- 
brand. XVI.  u.  2588  S.,  25  Fig.,  1910.  W.  Engelmann,  Leipzig. 
Zt.  f.  ang.  Chem.  1910,  1125;  Zt.  f.  ang.  Chem.  1911,  591 M7.00 

Hinrichsen,  F.  W. :  Die  Untersuchung  von  Eisengallustinten.  Bd. 
6  der  Sammlung:  Die  Chemische  Analyse,  hrsg.  von  Dr.  Mar- 
gosches. 140  S.  1909.  F.  Enke,  Stuttgart.  Zt.  f.  ang.  Chem. 
1909,  1532 u M4.40 

Hut,  Dr.  Hartwig:  Untersuchung  des  Wassers  an  Ort  und  Stelle. 
2.  verm.  u.  verb.  Auflagemit  30  Textfig.  und  150  S.  1911.  Julius 
Springer,  Berlin.    Zt.  f.  ang.  Chem.  1911,  S.  2366 M4.00 

Kremann,  R.,  Dr.,  u.  K.  Kaas:  Anleitung  zu  den  Analytisch- 
chemischen  tfoungen  fiir  Anfanger.  X  u.  109  S.  1909.  Gebr. 
Borntrager,  Berlin.    Zt.  f.  ang.  Chem.  1909,  2267 M3.00 

Kriiss,  Gerhard,  Prof.,  u.  Dr.  Hugo  Kriiss :  Colorimetrie  und  quanti- 
tative Spektralanalyse  in  ihrer  Anwendung  in  der  Chemie.  2. 
verb.  u.  verm.  Aufl.  Bearb.  von  Dr.  u.  Hugo  und  Paul  Kriiss. 
52  Abb.  VIII  u.  284  S.  1909.  Leopold  Voss,  Hamburg,  Leipzig. 
Zt.  f.  ang.  Chem.  1910,  1569 M8.00 

Kiister,  F.  W.:  Logarithmische  Rechentafeln.  9  Aufl.  1909. 
Veit  &  Co.,  Leipzig.    Zt.  f.  ang.  Chem.  1578 

Ledebur,  A.:    Leitfaden  fur  Eisenhtittenlaboratorien.    IX.    Aufl.  • 
170  S.    Fried.  Vieweg  &  Sohn,  Braunschweig.    Zt.  f.  ang.  Chem. 
1912,  S.  679 M5.50 

Leo,  Max,  Dr.:  Die  Anlauffarben.  Eine  neue  Methode  zur  (opti- 
schen).  Untersuchung  opaker  Erze  und  Erzgemenge.  74  S., 
mit  einer  Dreifarbendrucktafel  u.  einer  Tabelle.  1911.  Theo. 
Steinkopff,  Dresden.  Z.  f.  Koll.  19111,  268.  Zt.  f.  ang.  Chem. 
1911,  1028 , M2.00 

Luchmann,  Ernst,  Dr.:  Neue  Methoden  zur  Massanalytischen 
Bestimmung  von  Mn,  Fe,  Cr.  1908.  Gebriider  Bohm,  Katto- 
witz,  O.  S.    Zt.  f.  ang.  Chem.  1909,  2119 M2.00 

Meigen,  W.,  Prof.:  Freiburg  i.  Br.  Ubungsbeispiele  zur  quantita- 
tiven  Analyse.    60  S.    Speyer  &  Kaerner,  Freiburg  i.  Br M2 .00 
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Bernthsen,  Prof.,  Dr.  A.:  Kurzes  Lehrbuch  der  anorgan.  Chemie. 
11.  Auflage.  1911.  Verlag  Friedr.  Vieweg  &  Sohn,  Braunsch- 
weig.   Zt.  f.  ang.  Chem.  1912,  S.  263 M12.00 

Biltz,  Heinr.:  Experimentelle  EinfUhrung  in  die  unorganische 
Chemie.  4.  Anfl.  1911.  Veit  &  Co.,  Leipzig.  Zt.  f.  ang. 
Chem.  1912,  S.  1285 

Boeke,  H.  £.:  Ein  Schlussel  zur  Beurteilung  des  Krystallisations- 
verlauf s  der  bei  der  Kalisalzverarbeitung  vorkommenden  Losungen. 
Sonderabdruck  aus  der  Zeitschrift  „  Kali,"  4.  Jahrg.,  Heft  13  u. 
14.  52  S.  1910.  W.  Knapp,  Halle.  Zt.  f.  ang.  Chem.  1911, 
1030 

Boraemann,  K.,  Dr.:    Die  binaren  Metallegierungen.    38  Tafeln 

enth.  ca  400  Abb.  u.  ein  Ableselineal.    Teil  1 .     1909 geh.     M7 .  00 

Teil  II.    3  Textfig.  u.  13  Tafeln.     1912.     Wilh.  Knapp,  Halle  a/S. 

Zt.  f.  ang.  Chem.,  1910,  1174,  1912,  S.  1286 fc. .     M9.60 

Boyer,  J.:  Die  synthetischen  Edelsteine.  Autoris.  deutsche  Aus- 
gabe,  bearb.  u.  erganzt  von  Dr.  H.  Grossmann  u.  Dr.  A.  Neuburger. 
12  Abb.  1910.  M.  Krayn,  Berlin.  Zt.  f.  ang.  Chem.  1910, 
1419 Brosch    M2.50 

Cavalier,  J.:  Lecons  sur  les  alliages  metalliques.  466  S.  u.  24 
Tafeln.  1909.  Vuibert  et  Nony,  Paris.  Zt.  f.  ang.  Chem.  1910 
1224 M10.00 

Gmelin-Krauts  Handbuch  der  anorganischen  Chemie.  7.,  ganzl. 
umgearb.  AufL,  hrsg.   von   C.   Friedheim.     Lieferungen   74-107. 

1908/1909.    Zt.  f.  ang.  Chem.  1909,  2220 

Lieferung  108-145.  (Herausgegeben  von  C.  Friedheim.  o.  6  Prof. 
(Bern),  und  fortgesetzt  von  Prof.  Franz  Peters.)  Carl  Winters 
Universitatsbuchhandlung,  Heidelberg.  Zt.  f.  ang.  Chem.,  1909, 
2220 ;  1911,  S.  2367 

Guertler,  W.,  Dr. :  Metallographie.  Ein  ausfiihrl.  Lehr-  u.  Hand- 
buch, etc.     1910.     Gebr.  Borntrager,  Berlin.     Zt.  f.  ang.  Chem. 

1909,  2457;  1910,  1223;  1911,  113 

Lieferung  1 M4.20 

Lieferung  2 M3.00 

Lieferung  3 M4.00 

Lieferung  4 M3 .40 

Lieferung  5 M3.(KT 

Lieferung  6 M5.40 

Heyn,   E.    u.    O.    Bauer:     Metallographie.     2   Bde.      1909.     G. 

Goschen,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  700 je     M0. 80 

Hoffmann,  M.  K.,  Dr.:    Lexikon  der  anorganischen  Verbindungen. 

Bd.  1, 1.  Lieferung.    Bd.  3,  1.  Lief.     1910.    J.  A.  Barth,  Leipzig. 

Zt.  f.  ang.  Chem.  1910,  1224 je     M4.00 

Janecke,  Ernst,  Dr. :    Kurze  Ubersicht  iiber  samtliche  Legierungen. 

98  S.    1910.    Dr.  Max  Janecke,  Hannover.    Zt.  f.  ang.  Chem. 

1910,  1418,  2041 .f     M4.80 
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Jellinek,  Karl:  Das  Hydrosulfit.  2  Bde.  Bd.  1:  Grundziige  der 
physikal.  Chemie  des  Hydrosulfits  im  Vergleich  zu  analogen 
Schwefelsauerstoffderivaten.  (Samml.  Chem.  und  chem.-techn. 
Vortrage  XVII.  Bd;  Heft  1-5.)  1911.  Ferd.  Enke.  Stuttgart. 
Zt.  f.  ang.  Chem.  1912,  S.  772.      Koll.  Zt.  1912",  S.  46  u.  S.  137. 

Bd.  1 
Bd.  2    M9.00 

Katalog  — Allgemeine  Chemie.  Liste  Nr.  631.  1910.  Dr.  Robert 
Muencke,  G.  m.  b.  H.,  Berlin,  N.  W.  6.  Zt.  f .  allg.  Chem.  1910, 1720. 

Lunge,  Georg,  Prof.:  Handbuch  der  Sodaindustrie  und  ihrer 
Nebenzweige.  3.  umgearb.  Aufl.  2.  Bd.  Zugleich  als  16.  Lie- 
ferung  von  Bolley-Englers  Handbuch  der  chem.  Technologie,  neue 
Folge.  Sulfat,  Salzsaure,  Leblaneverfahren,  Kaustische  Soda.  1909. 
Vieweg  &  Sohn,  Braunschweig M36.60 

Mennicke,  Hans,  Dr.:  Die  Metallurgie  des  Zinns  mit  spezieller 
Beriicksichtigung  der  Elektrometallurgie.  1910.  W.  Knapp, 
Halle.    Zt.  f.  ang.  Chem.  1911,  889 Brosch  M10.00 

Ouvrard,  L.  Dr.:  Paris  (Sorbonne).  Die  Industrie  des  Chroms,  des 
Mangans,  des  Nickels  und  des  Cobalts.  320  S.  22  Fig.  1910. 
O.  Doin  et  fils,  Paris.     Zt.  f .  ang.  Chem.  1910, 1570 Fes.        5 .  00 

v.  Panayeff,  Jos.,  Dr.:  Verhalten  der  wichtigsten  seltenen  Erden 
zu  Reagenzien.     1909.     W.  Knapp,   Halle.     Zt.  f.  ang.   Chem. 

1910,  311 M3.60 

Ramsay,  Sir  William:    Die  edlen  und  die  radioaktiven  Gase.    Vor- 

trag  geh.  in  deutscher  Sprachr  in  Wien.     1908.     Akad.    Verlags- 

gesellschaft,  Leipzig.     Zt.  f.  ang.  Chem.  1909,  514 Ml  .80 

Schutz,  Dr.  Ing.  E.:     Die  Darstellung  von  Bisulfiten  und  Sulfiten. 

1911.  W.  Knapp,  Halle.    Koll.  Zt.  1912",  S.  137 geh.     M2.80 

Swarts,  F. :    Grundriss  der  anorganischen  Chemie.     (Autorisierte 

deutsche  Ausgabe  von  W.  Cronheim.)     1911.     Julius  Springer, 

Berlin.     Zt.  f.  ang.  Chem.  1911,  S.  2402 M15.00 

Urban,  K.:     Laboratoriumsbuch  fur  die  Industrie  der  verflussigten 

und  Komprimierten  Gase.     W.  Knapp,  Halle.    Zt.  f.  ang.  Chem. 

1909, 1739 %. 

Vanino,  L.,  Dr. :     Das  Natriumsuperoxyd.     Bd.  305  der  chem.-techn. 

Bibl.  von  Hartleben.     72  S.    A.  Hartleben,  Wien,  Leipzig.    Z.  f. 

Koll.  "1909,  277 M2.00 

Werner,  A.,  Prof. :    Zurich.    Neuere  anschauungen  auf  dem  gebiete 

der  anorganischen  Chemie.      Heft  8,  „  Die  Wissenschaft."      2. 

Aufl.    292  S.     1909.     Vieweg  &  Sohn,  Braunschweig.    Z.  f.  Koll. 

19091, 153 

Zeitschrift    fur   Metallographie:    Internationale.    Zentralblatt   fur 

die  gesanite  Theorie  u.  Praxis  der  Metallegierungen.     Hrsg.  von 

Dr.  W.  Guertler,  Berlin.     Erscheint  in  zwanglosen  Heften,  von  den 

6-7  einen  Band  von  24  Druckbogen  bilden.     1911.     Gebr.  Born- 

trager,  Berlin.    Zt.  f.  ang.  Chem.  1911,  592 Pro  Band  M20.00 
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Priifungsapparate  fur  die  Papierindustrie.  Katalog  von  Louis  Schop- 
per,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  1680 

Renker,  M.,  Dr.:  Uber  Bestimmungsmethoden  der  Cellulose.  2. 
verb.  Auflage.  Gebr.  Borntrager,  Berlin.  Zt.  f.  ang.  Chem.  1910, 
193,  840 

Schwalbe,  Carl  G.,  Prof.:  Darmstadt.  Die  Chemie  der  Cellulose. 
1.  Halfte,  272  S.  1910,  Gebr.  Borntrager,  Berlin.  Zt.  f.  ang. 
Chem.  1911,  415.     Z.  f.  Koll.  1910",  316 geh.     M9.60 


CHEMIKERKALENDER,  ETC. 

Chemikerschematismus:  Hrsgn.  vom  Verein  Osterr.  Chemiker. 
VI.  Ausg.  Ein  Verzeichniss.  Ost.  Ungar.  Chemiker.  1911.  Verlag 
des  Vereins,  Wien.     Zt.  f.  ang.  Chem.  1911,  1028 

Deutscher  TJniversit&tskalender:  Hrsgn.  von  Prof.  F.  Ascherson. 
74.  Ausgabe,  Wintersemester  1908/1909-1909/1910.     1.  Teil:  Die 

Universitaten  im  deutschen  Reiche M2 .00 

2.  Teil :  Die  Universitaten  im  benachbarten  Auslande M2 .  00 

M3.40 
Kalender  der  technischen  Hochschulen ,  Deutschlands,  Osterreichs 
und   der   Schweiz.     1.  Ausgabe,    Studienjahr,    1908/1909.     Joh. 
Ambr.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1909,  2170.    Zt.  f.  ang. 
Chem.  1910,  942.     Zt.  f.  ang.  Chem.  1911,  938. M2.60 

Van  Nostrand's  Chemical  Annual,  1909:  2.  Aufl.  VI  u.  580  S. 
Hrsgn.  von  Prof.  John  C.  Olsen,  Brooklyn,  N.  Y.  1909.  D.  Van 
Nostrand  Co.,  New  York.     Zt.  f.  ang.  Chem.  1910, 840 

Wer  ist's:  3.  Jahrg.  Auskunft  liber  in  der  Offentlichkeit  stehender. 
Personen.  1908.  Ludwig  Degener,  Leipzig.  Zt.  f.  ang.  Chem. 
1908,  2246 M10.00 


EINZELVORTRAGE  UND  VERSCHIEDENES 

d'Albe,  Fournier:  Zwei  neue  Welten.  Deutsch  von  Max  Ikle\  J. 
A.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  115 M4.00 

Die  Durchgeistigung  der  deutschen  Arbeit.  Ein  Bericht  von  Deut- 
schen Werkbund.  8  Tafeln.  1911.  Eugen  Diederichs,  Jena. 
Zt.  f.  ang.  Chem.  1911,  1267 Ml. 00 

Eudel,  Paul:  Falscherkunste.  Neu  hrsg.  u.  erganzt  von  Arthur 
Roessler.     1909.     Fr.  Wilh.  Grunow,  Leipzig.     Zt.  f.  ang.  Chem. 

1909,  2456 M6.00 

Luxusausgabe  M20.00 

Fischer,  Emil,  Prof.:  Berlin.  Neuere  Erfolge  und  Probleme  der 
Chemie.  1911.  Jul.  Springer,  Berlin.  Zt.  f.  ang.  Chem.  1911, 
945,  1318 Brosch.     M0.80 
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Hunicke,  August:  The  Chemical  Engineer.  19  S.  Abdruck  einer 
Rede  geh.  vor  d.  chem.  gees,  zu  St.  Louis,  Mo.  406  Market  St.  Zt. 
f.  ang.  Chem.  1908,  2566 

Jahrbuch  der  technischen  Sondergebiete:  Ubersicht  iiber  die  Un- 
terricht8einrichtungen  fur  die  einzelnen  techn.  Facher,  iiber  Son- 
derlaboratorien,  etc.,  Fachzeitschriften,  etc.  Unter  Mitw.  von 
Facbleuten  bearb.  von  Dr.  R.  Escales.  1.  Jahrg.  1910.  1910. 
J.  F.  Lehmann,  Miinchen.     Zt.  f.  ang.  Chem.  1911, 168 M6.00 

Kiesel,  Arthur,  Dr.:  Scheinwelt  und  wirkliche  Welt.  9  HI.  1909. 
J.  A.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  699 geh.     M3.00 

Kratzer,  A.:  Keine  Gemeinde,  kein  Anwesen  ohne  Elektrizitat. 
4.  Aufl.  1911.  Selbstverlag  d.  Verf.,  Bingen.  Zt.  f.  ang.  Chem. 
1911,  1418 

Ladenburg,  Albert,  Prof.:  Breslau.  Naturwissenscbaftliche  Vor- 
trage.  264  S.  12  Vortrage  allgemeineren  Charakters.  1908. 
Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.  Zt.  f.  Koll.  1908", 
106.     Zt.  f.  ang.  Chem.  1908,  2109 geh.     M9.00 

Le  Bon,  Gustave:  Die  Entwicklung  der  Materie  Nach  der  12. 
Aufl.  iibers.  von  Max  Ikle\  J.  A.  Barth,  Leipzig.  Zt.  f.  ang. 
Chem.  1910,  1815 

Lehmann,  O.:  Flussige  Krystalle  und  die  Theorien  des  Lebens. 
2.  durch  Zus&tze  verb.  Auflage.  Vortrag  geh.  21.  Sept.  1906. 
Vers,  deutsch.  naturf.  u.  Arzte.  69  S.  1908.  Joh.  Ambr.  Barth, 
Leipzig.     Zt.  f.  ang.  Chem.  1908,  2391 Ml. 50 

Lodge,  Oliver:  Leben  und  materie,  eine  kritik  von  Hackels  Wel- 
tratsel.  150  S.  1908.  Karl  Curtius,  Berlin.  Zt.  f.  ang.  Chem. 
1908,  2565 

Mach,  E.,  Prof.,  emer.:  Wien.  Popular  wissenschaftliche  Vorle- 
sungen.  4.  verm.  u.  durchges.  Auflage.  1910.  J.  A.  Barth, 
Leipzig.     Zt.  f.  ang.  Chem.  1910,  1369 M7.50 

Ostwald,  Wilhelm,  Prof.:     Grossbothen.     Die  Forderung  des  Tages. 

1910,  Akad.  Verlagsgesellschaft,  Leipzig.     Zt.  f.  ang.  Chem.  1911, 

71 M10.20 

,     Grossbothen.    Sprache    und    Verkehr.    51     S.     1911. 

Akad.  Verlagsges.,  Leipzig.     Zt.  f.  ang.  Chem.  191 1,  1475 geh.     Ml  .50 

Perry,  Edward  Delavan:  Die  amerikanische  Universitat.  Bd.  206 
aus  Natur  und  Geisteswelt.  IV  u.  96  S.  22  Fig.  Deutsch  von 
Prof.  Dr.  Bahlsen.     Zt.  f .  ang.  Chem.  1909,  379 Ml  .25 

Schmitz,  Hermann :  Kein  Hans  und  kein  Betrieb  ohne  Elektrizitat. 
70  S.     1910.    Dr.  Max  Janecke,  Hannover.     Zt.  f.  ang.  Chem. 

1911,  1031 M0. 45 

Triibner,  K.,  Dr.:    Minerva,  Jahrbuch  der  gelehrten  Welt.     1907/ 

1908    (17.   Jahrgn.)    1909/1910.     Karl.  J.  Triibner,  Strassburg. 

Zt.  f.  ang.  Chem.  1908,  1916.    Zt.  f.  ang.  Chem.  1910,  409  . .  ,ca  T  M17.00 
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Weinstein,  Max  B.,  Prof. :  Welt-  und  Lebensanschauungen,  hervor- 
gegangen  aus  Religion,  Philosophie,  und  Naturerkenntnisa.  XII 
u.  496  S.  1910.  J.  A.  Barth,  Leipzig.  Zt.  f.  ang.  Chem.  1910, 
1942 Mil. 50 

Wieland,  Heinr.,  Dr.:  Mtinchen.  Die  Knallsaure.  Sammlung 
ehem.-u.  chem.  techn.  Vortrage.  1909.  Ferd.  Emke,  Stuttgait. 
Zt.  f.  ang.  Chem.  1910,  2264 

Ziegler,  J.  H.,  Dr.:  Berh.  Die  Struktur  der  Materie  und  das 
Weltratsel.  98  S.  1908.  Selbstverlag,  Bern.  Z.  f.  Koll.  19091, 
206 

ELEKTROCHEMIE,  ELEKTROTECHNIK,  UND  HIERAUF 
BEZUGLICHE  WERKE 

Askenasy,  Paul:  Braunschweig.  Einfuhrung  in  die  technische 
Elektrochemie.  1.  Bd.  Elektrothermie.  Unter  mitw.  herv. 
Fachgenossen.    251.  S.    1910.    Braunschweig.    Zt.  f.  ang.  Chem. 

1910,  1720 

Arndt,  Kurt:    Elektrochemie.    Aus  „  Natur  u.  geisteswelt."    B.  G. 

Teubner,  Leipzig.     Zt.  f.  ang.  Chem.  1909,  1580 Ml  .25 

Bein,  W.,  Dr:    Elemente  und  Akkumulatoren,  ihre  Theorie  und 

Technik.    Aus  „  Wissen  und  Konnen."    241  S.  98  Abb.     1908. 

Joh.  Ambr.  Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1909, 709, 1760 

Bermbach,   W. :    Die  Akkumulatoren.    2.  verm.  Aufl.    38  Abb. 

187  S.      1911.      Otto  Wigand;  Leipzig.      Zt.  f.  ang.  Chem.  1912, 

1432 

Betts,  Anson  Gardner:    Bleiraffination  durch  Elektrolyse.    Bd.  35, 

Monogr.  uber  angew.  Elektrochemie.    Aus  dem  Engl,  libers,  von 

Viktor  Engelhardt.    1910.   Wilh.  Knapp,  Halle.   Zt.  f.  ang.  Chem. 

1911,  888 M18.00 

Billiter,  jean,  Dr.:    Wien.     Die  elektrochemischen  Verfahren  der 

chemischen  grossindustrie.  4  Bde.  —  1.  Bd.:  Elektrometallurgie 
wasseriger  Losungen.  284  S.  1909.  II.  Bd.:  Elektrolysen  mit 
unloslichen  Anoden  ohne  Metallabscheidung.     Z.  f.  Koll.  19101, 

230.     Zt.  f .  ang.  Chem.  1910,  210,  1912,  S.  215 M28 .50 

Brosch    M12.00 
Die  elektrolytische  Alkalichloridzersetzung.    Teil   1.    Koll.   Zt. 
1912",  S.  137 x geh.    M16.50 

Brand,  K.,  Dr. :  Die  elektrochemische  Reduktion  organischer  Nitro- 
korper  und  verwandter  Verbindungen.  Bd.  13.  3-9  Heft,  Samm- 
lung chem.  u.  chem.-techn.  Vortrage.  Zt.  f .  ang.  Chem.  1909, 2267. 
Zt.  f.  ang.  Chem.  1909,  2582 

Brochet,  Andre:  La  Sonde  £lectrolytique,  theorie,  laboratoirfe, 
industrie.    247  S.    76  Fig.     Bernard  Tignol,  Paris.    Zt.  f.  ang. 

Chem.  1910,  1368 Frs.       10.00 

Manuel  Pratique  de  Galvanoplastie  et  de  Despots  Electrochim- 
iques.  Preface  de  M.  Haller  de  PInstitut.  1908.  Bailliere  et  fils, 
^aris.    Zt.  f.  ang.  Chem.  1908,  2491 4^^  >^.9P.g.1?. 
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Daneel,  H.,  Dr. :  Handbuch  der  Elektrochemie.  Specielle  Elektro- 
cbemie.  1.  Elemente  u.  anorg.  Verb.  Lieferung  5.  Zink  vollst. 
u.  Teil  von  Cadmium.    Zt.  f.  ang.  Chem.  1909,1384 

Ebert,  W.,  u.  Joseph:  Nussbaum.  Hypochlorite  und  elektrische 
Bleiche,  praktischangewandter  Teil.  38.  Bd.  aus  Engelhardt's 
,,  Monographien  tiber  angew.  Elektrochemie."  XII  u.  367  S.,  54 
Fig.  u.  33  Tabellen.  1910.  W.  Knapp,  Halle.  Zt.  f.  ang.  Chem. 
1911,  1137  u.  1140. ...... M18.00 

Elbs,    Karl:     Die    Akkumulatoren.    4.  Aufl.     1908.     Joh.    Ambr.. 

Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1908,  2391 Ml  .00 

Uebungsbeispiele  fur  die  elektrolytische  Darstellung  chemischer 
Praparate.  2.  erganzte  Aufl.  1911.  W.  Knapp,  Halle  a/S. 
Zt.  f.  ang.  Chem.  1912,  S.  1336 M5.40 

Ferchland,  P.,  Dr. :  Berlin.  Die  elektrochemischen  Patentschriften 
der  Vereinigten  Staaten  von  Nord  Amerika.  1.  Bd.:  Elektro- 
thermische  Verfahren  u.  Apparate;  Entladungen  durch  Gase.  352 
Fig.  im  Text.  W.  Knapp,  Halle.  Zt.  f.  ang.  Chem.  1910,  890. . .  M12.00 
Die  englischen  elektrochemischen  Patente.  Ausziige,  ausf .  Sach-u. 
Namenregister.  1.  Bd.:  Elektrolyse.  Verfahren  u.  Apparate, 
Entlad.    durch    Gase.    2.   Bd.:   Elektrothermische.    1907.    W. 

Knapp,  Halle 1.   Bd.:     M9.00 

Zt.  f .  ang.  Chem.  1908,  2297.     Zt.  f .  ang.  Chem.  1909,  666.     2.  Bd.     M9 .  60 

Fischer,  A.,  Dr.  Ing.:  Aachen.  Elektroanalytische  Schnellmetho- 
den.  4.  u.  5  Bd.  der  Chemischen  Analyse.  394  S.,  41  Abb.,  136 
Tabellen.  1908.  Ferd.  Enke,  Stuttgart.  Zt.  f.  ang.  Chem.  1909, 
560 M9.40 

Jahresbericht  tiber  die  Leistungen  der  Chemischen  Technologie  mit 
besonderer  Beriicksichtigung  der  Elektrochemie  und  gewerbestatis- 
tik.  Bearb.  von  Prof.  Ferd.  Fischer,  -—  Gottingen.  (1907.)  38. 
Jahrg.  2  Teile  pro  Jahrg. :  Anorg.  u.  org.  Teil.     Zt.  f .  ang.  Chem. 

1907.  810;  1908,  953,  1819;  1909,  809,  2266;  1910,  1175,  1318. 
1907/1909,  Otto  Weigands.  1910.  J.  A.  Barth,  Leipzig.  Z.  f. 
Koll.  1908",  310 

Konig,  Adolf,  Dr.,  Ing.-:  Uber  die  Oxydation  des  Stickstoffs  im 
gekuhlten  Hochspannungsbogen  bei  Niederdruck.     76  S.     8  Abb. 

1908.  W.  Knapp,  Halle.     Zt.  f.  ang.  Chem.  1909,  709 M3.00 

Le  Blanc,  Max:     Lehrbuch  der  Elektrochemie.     5.  Auflage.     Oskar 

Leiner,  Leipzig.     Zt.  f.  ang.  Chem.  1911,  S.  1935 Geb.    M7.00 

L8b,  Walther,  Prof.:  Grundzuge  der  Elektrochemie.  2.  verm.  u. 
verb.  Aufl.  174  S.  1910.  J.  J.  Weber,  Leipzig.  Zt.  £ .  ang.  Chem. 
1910,  1030 M3.00 

Lorenz,  R.,  u.  F.  Kaufler:  Elektrochemie  geschmolzener  Salze.  Bd. 
11,  Abt.  1,  von  Bredig's  Handbuch  der  angew.  physik.  Chemie.  84  S. 

1909.  J.  A.  Barth,  Leipzig.    Zt.  f .  ang.  Chem.  1909,  2364 M3 .  60 
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Messungen   elektromotorischer   Krafte   galvanischer    Ketten   mit 

wassrigen  Elektrolyten.    Gesammelt  und  bearb.  im  Auftrage  der 

Deutschen  Bunsen-Gesellschaft  voa  R.  Abegg,  Fr.  Auerbach,  R. 

Luther.     Abhandlungen  der  Deutschen  Bunsengesellschatt  Nr.  5. 

213  S.      1911.      W.  Knapp,  Halle  a/S.      Zt.  f.  ang.  Chem.  1911, 

S.  2403 M4.80 

Moser,  Alex. :    Moskau,  unter  mitw.  von  Prof.  F.  Haber,  Karlsruhe. 

Die  Elektrolytischen  Processe  der  organischen  Chemie.     36  Bd. 

Monogr.  ti.   angew.   Elektrochem.     XVI  u.   205  S.     1910.     W. 

Knapp,  Halle.     Zt.  f.  ang.  Chem.  1910,  2211 geh.  M10.00 

Norden,  Konrad.     Elektrolytische  Zahler.     Monog.  liber  ang.  Elek- 

trochemie,  Bd.  31.     1908.     W.  Knapp,  Halle.     Zt.  f.  ang.  Chem. 

1909,  474 M9.00 

Ostwald,  W.:    Entwicklung  der  Elektrochemie  in  gemeinverstand- 

licher    Darstellung.    Aus:     Wissen   u.    Konnen.     208    S.     1909. 

J.  A.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  1030 

Schule  der  Elektrizitat.     Nach  G.  Claude,  PElectricite'  pour  tout  le 

monde.    400  Abb.  579  S.     1909.     Dr.  Werner  Klinkhardt,  Leipzig. 

Zt.  f.  ang.  Chem.  1909,  2582 

Poincare,  L.:    Die  Elektrizitat.    Deutsch  von  Prof.  A.  Kalahne. 

Quelle  &  Mayer,  Berlin.     Zt.  f.  ang.  Chem.  1910,  1030 M4.40 

Ries,  Chr. :     Die  elektrischen  Eigenschaften  und  die  Bedeutung  des 

Selens  fur  die  Elektrotechnik.    96  S.     1908.    „  Der  Mercator," 

Berlin  —  Nikolassee.    Zt.  f.  ang.  Chem.  1909,  1049 M3.00 

Scheitkel,  M.:    Elektrotechnik.     1910.    J.  J.  Weber,  Leipzig.    Zt. 

f.  ang.  Chem.  1910,  1569 M10.00 

Schlatter,  M.,  Dr.,  Ing.:  Leipzig.  Galvanostegie.  I.  Teil:  Ueber 
elektrolytische  Metallniederschlage.  22.  Fig.  (37.  Bd.  der 
Monographien  tiber  angewandte  Elektrochemie.)  1910.  Verlag 
Wilh.  Knapp,  Halle  a/S.    Zt.  f.  ang.  Chem.  1912,  S.  28 Geh.  M12.00 

Sperling,  M.,  Dr.:  Beitrage  zur  Kenntniss  der  Selenzellen.  Zt.  f. 
ang.  Chem.  1908,  2493 

Spiel,  Dr.  Hugo:  Ueber  die  Bildung  von  Stickoxyden  bei  der  stillen 
elektrischen  Entladung  im  Siemensrohr.     1911.    Alfred  Holder, 

Wien  u.  Leipzig.    Zt.  f .  ang.  Chem.  1912,  S.  27 Brosch.  Ml .  40 

kart.  Ml.  60 


ENZYME  UND  GAHRUNGSGEWERBE 

Bayliss,  W.  M.,  Prof.:  London.  Das  Wesender  Enzymwirkung. 
Deutsch  von  Karl  Schorr-Wien.  91  S.  1910.  Theo.  Steinkopff, 
Dresden.    Zt.  f.  ang.  Chem.  1910,  1273.    Z.  f.  Koll.  19101,  59  . . .     M3.00 

Bersch,  Wilh.,  Dr.:  Hefen,  Schimmelpilze  und  Bakterien.  1910. 
A.  Hartleben,  Wien,  Leipzig.    Zt.  f.  ang.  Chem.  1911, 264 
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Chodounsky,  Franz:  Die  Bierbrauerei.  Bd.  128  d.  Bibl.  d.  gesam- 
ten  Technik.  Dr.  Max  Jaenecke,  Hannover.  Zt.  f .  ang.  Chem. 
1910,  1941 M4.60 

Dafert,  F.  W.,  und  Kornauth,  Karl:  Experimentelle  Beitrage  zur 
Losung  der  Frage  nach  der  zweckmassigsten,  gesetzlichen  Rege- 
lung  des  Verkehrs  mit  Hefr.  1908.  Wilhelm  Frick,  Wien.  Zt.  f . 
ang.  Chem.  1908,  2200 M3 .  00 

Euler,  Hans:  Allgemeirie  Chemie  der  Enzyme.  239  S.  1910.  J. 
F.  Bergmann,  Wiesbaden.  Z.  f .  Koll.  191011, 62.  Zt.  f .  ang.  Chem. 
1910,  1941 

Henneberg,  Wilh.,  Dr.:  Berlin.  Gahrungsbakteriologisches  Prak- 
tikum,  Betriebsiintersuchungen  und  Pilzkunde.  1909.  Paul 
Parey,  Berlin.    Zt.  f.  ang.  Chem.  1910,  260 M21.00 

Jahrbuch  der  Versuchs-  und  Lehranstalt  fur  Brauerei  in  Berlin.  11. 
Bd.  1908.  Hrsg.  von  M.  Delbruck.  1908.  P.  Parey,  Berlin.  Zt. 
f.  ang.  Chem.  1909,  280 

Kobert,  R.,  Prof.:  Rostock.  Uber  die  Einwirkung  von  Enzymen 
auf  Alkaloide,Glykoside  und  Ester.  18  S.  1909.  H.  Warkentien. 
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Praktikum.  2.  vollst.  umgearb.  u.  verm.  Aufl.  1910.  Curt 
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Begutachtung  von  Bierwurze,  Bierhefe,  Bier  und  Brauwasser,  zur 
Betriebskontrolle  sowie  zur  Hefereinzucht.  R.  Oldenbourg,  Berlin, 
Miinchen.    Zt.  f.  ang.  Chem.  1909,  2458 M12.00 

Digitized  by  LjOOQIC 


622  CHEMICAL  ANNUAL 


FARBSTOFFE,  FARBEREI,  UND  THEORIE  DES  FARBENS, 
MALMATERIALIENKUNDE 

Bottler,  Prof.  Max:    Wurzburg.    Farbemethode  der  Neuzeit.    296 
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165.    Koll.  Zt.  1912",  S.  137 geh.  M12.00 
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ungs- und  Genussmittel.   Bearb.  von  Prof.  Heinr.  Beckurts, — 
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Braunschweig,  u.  Dr.  Dr.  Frerichs  u.  Emde.    Sonderabdruck  a. 

d.  Jahresbericht  d.  Pharmazie.     1907,  170  S.  gr.  8° M5 .  00 

1908,  205  S,  1909,  210  S M6.00 

Vandenhoeck  &  Ruprecht,  Gottingen.    Zt.  f.  ang.  Chem.  1908, 

2562.     Zt.  f.  ang.  Chem.  1910,  941,  2369 

Jahresbericht  tiber  die  Untersuchungen  und  Fortschritte  auf  dem 
Gesamtgebiete  der  Zuckerfabrikation.  Bearb.  von  Dr.  Joh. 
Bock.  48.  Jahrg.  1908.  1909.  Vieweg  &  Sohn,  Braunschweig. 
Zt.  f.  ang.  Chem.  1909,  2217 M16.00 

Jolles,  Adolf,  Dr. :  Die  Nahrungs-  und  Genussmittel,  ihre  Herstellung 
und  Verfalschung.  Mit  einem  Pilzmerkblatt.  VIII  u.  209  S. 
8°.     1909.    Franz  Deuticke,  Leipzig,  Wien.    Zt.  f.  ang.  Chem. 

1909,  1739 M4.00 

Kaiserliches  Gesundheitsamt:  Ubersicht  tiber  die  Jahresberichte 
der  offentlichen  anstalten  zur  technischen  Untersuchung  von 
Nahrungs-  und  Genussmitteln  im  Deutschen  Reich  fur  des  Jahr. 
1904.    VIII  u.  285  S.  4°.    1908.    Jul.  Springer,  Berlin.    Zt.  f. 

ang.  Chem.  1908,  1819 M5.00 

Ergebnisse  der  amtlichen  Weinstatisktik.  Berichtjahr  1909/10. 
470  S.  gr.  8°.  1911.  Jul.  Springer,  Berlin.  Zt.  f.  ang.  Chem. 
1912,  S.  113 

Kassowicz,  Alex.,  Prof.  Dr.:  Wien.  Einfuhrung  in  die  Mykologie 
der  Nahrungsmittelgewerbe.  5  Tafeln,  21  Abb.  VIII  u.  138  S. 
8°.    Zt.  f.  ang.  Chem.  1911,  S.  1600 M4.00 

Einfuhrung  in  die  Mykologie  der  Genussmittel  und  in  die  Garungs- 
physiologie.  2  Tafeln  u.  50  Textabb.,  VIII  u.  211  S.  Borntrager, 
Berlin.    Zt.  f.  ang.  Chem.  1911,  S.  2434 

Ktfnig,  Dr.  J.,  Gen.  Reg.-Rat:  Minister.  Die  Untersuchung 
landwirtschaftlich  und  gewerblich  wichtiger  Stoffe.  4.  neubearb. 
Aufl.  mit  426  Textabb.  XX  und  1226  S.  gr.  8°.     1911.     Paul 

Parey,  Berlin.     Zt.  f.  ang.  Chem.  1911,  S.  2403 M35.00 

Nahrwerttafel.    10.  verb.    Aufl.     1910.    Jul.    Springer,    Berlin. 

Zt.  f.  ang.  Chem.  1910,  2319 Ml. 60 

Kosutany,  Dr.  Th.:  Budapest.  Chemische  Untersuchungen  der 
Mahlprodukte  der  ungarischen  Exportweizenmuhlen  vom  Jahre 
1911.  39  S.  4°.  Budapest,  1912.  Zt.  f.  ang.  Chem.  1912,  S. 
1526 

Kraus,  A.,  Dr.,  u.  Dr.  P.  Schwenzer:  vom  chem.  Unters.  Amt. 
Kreis  Neuss.  Hilfstabellen  fur  Nahrungsmittelchemiker.  1910. 
Veit  &  Co.,  Leipzig.    Zt.  f.  ang.  Chem.  1911, 1031 M2.00 

Kremers  &  Schlossmann :  Die  Milch  in  Gesetz  und  Rechtsprechung. 
VIII  u.  39  S.  8°.  1909.  Carl  Heymann,  Berlin.  Zt.  f.  ang. 
Chem.  1910,  1125 Ml. 00 
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Kulisch,  P.,  Prof.:  Colmar.  Anleitung  zur  sachgemassen  Wein- 
verbesserung  einschliesslich  der  Umgarung  der  Weine.  3.  auf 
Grund  desi  Reichsgesetzes  iiber  d.  Verk.  m.  Wein  vom  7.  IV.  1909. 
umgearb.  Aufl.    XII  u.  171  S.  8°.     1909.    Paul  Parey,  Berlin. 

Zt.  f.  ang.  Chem.  1910,  410, M4.00 

Das  neue  Weingesetz.  Veranlassung.  Grundlegende  Bestimmun- 
gen.  Regelung  der  Zuckerungsfrage.  52  S.  gr.  8°.  1909.  J. 
Springer,  Berlin.    Zt.  f.  ang.  Chem.  1909,  2364 Ml. 60 

Lebensmittelbuch:  Schweizerisches.  Methoden  fur  die  Unter- 
suchung  und  Normen  fur  die  Beurteilung  von  Lebensmitteln 
und  gebrauchsgegenstanden. —  Im  Auftrag  des  Schweiz.  De- 
partements  des  Inneren  bearb.  2.  Aufl.  IX  u.  67  S.  gr.  8°.  2 
revid.  Aufl.  XVI  u.  336  S.  1908,  1909.  Neukomm*&  Zimmer- 
mann,  Bern.  Zt.  f.  ang.  Chem.  1908,  1720.  Zt.  f.  ang.  Chem. 
1909,  2120 

Lebbin,  Dr.  Georg:  Berlin.  Allgemeine  Nahrungsmittelkunde. 
XI  u.  643  S.  8°.  1911.  Leonhard  Simion  Nachf.,  Berlin.  Zt.  f. 
ang.  Chem.  1911,  S.  1738 t .  M12.60 

Luhmann,  E.,  Dr. :  Kakao  und  Schokolade.  Bibl.  d.  ges.  Technik, 
114.  Bd.  68  Abb.  1909.  Dr.  Max  Janecke,  Hannover.  Zt.  f. 
ang.  Chem.  1909,  1089 • M4.40 

Mezger,  Otto,  Dr.:  Stuttgart.  Anleitung  zur  Durchfuhrung  einer 
wirksamen  Milchkontrolle  in  Stadt-  und  Landgemeinden.  IV  u. 
126  S.  8°.  1910.  Ferd.  Enke,  Stuttgart.  Zt.  f.  ang.  Chem.  1911, 
70 

Reitz,  Dr.  Adolf:  Die  Milch  und  ihre  Produkte.  Mit  16.  Abb.  u. 
104  S.  1911.  G.  B.  Teubner,  Berlin.  Zt.  f.  ang.  Chem.  1912, 
S.  64 Ml  .25 

RShrig,  Armin,  Dr. :  Leipzig.  Bericht  iiber  die  Tatigkeit  der  chemi- 
schen  Untersuchungsanstalt  der  Stadt  Leipzig  in  Jahre  1909. 
51  S.  gr.  8°.    Zt.  f.  ang.  Chem.  1910,  1720 

Rtfttger,  H.:  Lehrbuch  der  Nahrungsmittelchemie.  4.  verm.  u. 
verb.  Aufl.  1.  Bd.  1910.  J.  A.  Barth,  Leipzig.  Zt.  f.  ang. 
Chem.  1910,  2039 

Stift,  Anton,  u.  Wilh.  Gredinger:  Der  Zuckerriibenbau  und  die 
Fabrikation  des  Rubenzuckers.  1910.  A.  Hartleben,  Wien, 
Leipzig.    Zt.  f.  ang.  Chem.  1910, 1816 M20.00 

Teichert,  Dr.  Kurt :  Wangen  im  Allgau.  Die  Analyse  der  Milch  und 
Milcherzeugnisse.  2.  verm.  u.  verb.  Aufl.  mit  19  Textfig.  VII 
u.  81  S.  8°.     1911.     Julius  Springer,  Berlin.     Zt.  f.  ang.  Chem. 

1911,  S.  1934 M2.40 

Methoden  zur  Untersuchung  von  Milch  und  Molkereiprodukten. 
54  Abb.  u.  27  Tabellen.  1909.  Ferd.  Enke,  Stuttgart.  Zt.  f. 
ang.  Chem.  1910,  262 M11.40 
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tfbersicht  fiber  die  Jahresberichte  der  offentlichen  Anstalten  zur 
technischen  UntersuchuDg  von  Nahrungs-  und  Genussmitteln  im 
Deutachen  Reich  fiir  das  Jahr  1905,  1906,  1907.  Bearb,  im  Kais. 
Gesundheitsamt,  von  Dr.  Max  Miiller.  348  u.  45  S.  gr.  8°.  VIII, 
328  u.  44  S.  gr.  8°.     X,  388  u.  50  S.  40.    Jul.  Springer,  Berlin. 

Zt.  f.  ang.  Chem.  1909,  1739.     1905 M7.60 

Zt.  f.  ang.  Chem.  1910,  1031.     1906 M6.60 

Zt.  f.  ang.  Chem.  1911,  305.     1907 M9.40 

Untersuchung  von  Nahrungs-,  Genussmitteln  und  Gebrauchsgezen- 
standen.  4.  vollst.  umgearb.  Aufl.  bearb.  in  gemeinschaft  mit 
hervorrag.  Fachgenossen  von  Prof.  Dr.  J.  Konig,  Miinster  i.  w.  3. 
Bd.,  1.     Teil.    1910.    Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem. 

1910,  1720 M26.00 

Utz,  F^:    Munchen.    Die  Milch,  ihre  Untersuchung  und  Verwertung. 

1911.  A.  Hartleben,  Wien,  Liepzig.     Zt.  f.  ang.  Chem.  1911, 501 . . 

geh.    M5.00 

Vertfffentlichungen  auf  dem  Gebiete  des  Militar-Sanitatswesens. 
Hrsgn.  von  der  Medizinal-Abteilung  des  Konigl.  Preuss.  Kriegs- 
ministeriums.  Arbeiten  aus  den  hygien.-chem.  Untersuchungs- 
stellen.    Heft  38:    2.  Teil.   115  S.     Heft  45:    4.  Teil  122  S. 

1  1908,  1911.  Aug.  Hirschwald,  Berlin.  Zt.  f.  ang.  Chem.  1908, 
1819.    Zt.  f.  ang.  Chem.  1911,  889 

Verzeichniss  der  Zuckerfabriken  und  Raffinerien  Deutschlands  und 
des  Auslandes.  1908/1909,  1909/1910  (26  Jahrg).  Albert  Ratke, 
Magdeburg.    Zt.  f.  ang.  Chem.  1908,  2346.     1909,  2310 

Weinstatistik,  1909:  Die  Schweizerische.  Bearb.  vom  Verein  anal. 
Chemiker,  Schweiz.  Separat-Abdruckaus  „  Mitteilungen  aus  dem 
Gebiete  der  Lebensmitteluntersuchung  und  Hygiene,"  1,  1910. 

Heft  4.    31 S.  8°.    Zt.  f.  ang.  Chem.  1911, 415. 

Verzeichniss  der  schweizer.  Weinlagen  und  Wein-Handelsbezeich- 
nungen.  68  S.  8P.  1910.  J.  Durst,  Zurich.  Zt.  f.  ang.  Chem. 
1911,  353 

OLE,  FETTE,  WACHSE 

Congrds  international  du  pftrole:  3.  session,  Bucarest  8.  — 13. /9. 
1907.  Compte-Rendu.  II.  Memoires.  1910.  Carol  Gobi, 
Bucarest.    Zt.  f.  ang.  Chem.  1911,  355 

Einheitsmethoden  zur  Untersuchung  von  Fetten,  Olen,  Seifen  und 
Glycerinen,  sowie  sonstigen  Materialien  der  Seifenindustrie. 
Hrsg.  vom  Verband  der  Seifenfabrikanten  Deutschlands.  1910. 
Jul.  Springer,  Berlin.     Zt.  f.  ang.  Chem.  1910,  2264 

Engler,pC. :    Die  neueren  Ansichten  uber  die  Entstehung  des  Erdfils. 

Verlag  fur  Fachliteratur,  Berlin  W.  30 

und  H.  v.  Hofer.     Das  Erddl,  seine  Physik,  Chemie,  Tech- 

nologie  und  sein  Wirtschaftsbetrieb.  (in  5  Banden.)  Band  II 
und  III.    F.  Hirzel,jLeipzig.    Zt.  f .  ang.  Chem.  1912,  S.  1335  ..... 
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Fahrion,  Wilhelm,  Dr.  phil.:  Die  Chemie  der  trocknenden  Oele. 
1911.  Verlag  v.  Jul.  Springer,  Berlin.  Zt.  f.  ang.  Chem.  1911, 
S.2367 Geb.  M11.00 

Handbuch  der  Kaliwerke,  Salinen,  Tiefbohrunternehmungen  und 
der  Petroleumindu8trie.  Jahrganze  1909,  1910,  1911.  Verlag  der 
Kuxen-Zeitung,  Berlin  C.  Zt.  f.  ang.  Chem.  1909, 859.  Zt.  f.  ang. 
Chem.  1910,  793.    Zt.  f.  ang.  Chem.  1911,  648 Pro  Jahrgn.  M12.00 

Hefter,  Guatav:  Technologie  der  Fette  und  Ole.    4  Bde 

1.  Bd.:  Gewinnung  der  Fette  u.  Ole.-AUegemeiner  Teil M22.50 

2.  Bd. :  Gewinnung  der  Fette  u.  Ole.-Specieller  Teil M31 .00 

3.  Bd. :  Die  Fett  verarbeitenden  Industrien M35 .00 

Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1907,  43.    Zt.  f.  ang. 
Chem.  1908,  763.    Zt.  f.  ang.  Chem.  1910,  1473 

Holde,  D.,  Prof.:  Untersuchung  der  Mineralole  und  Fette  sowie 
der  ihnen  verwandten  Stoffe.  3.  verm.  u.  verb.  Aufl.  1909.  Jul. 
Springer,  Berlin.    Zt.  f.  ang.  Chem.  1910,  365 Ml 2. 00 

Lach,  Bela:  Die  Zeresinfabrikation.  1912.  W.  Knapp,  Halle. 
Koll.  Zt.  1912",  S.  46 M9.60 

Landenberger,  Dr.:  Die  deutschen  Patente  betreffend  Verfahren 
zur  Herstellung  von  Seifen.  Selbstverlag  des  Verf.,  Berlin  S.  W. 
61.    Zt.  f.  ang.  Chem.  1908,  1721 

Leimdttrf er,  J. :  Beitrage  zur  Technologie  der  Seife  auf  kolloid- 
chemischer  Grundlage.  (Sonderausgabe  aus  „  Kolloidchemische 
Beihefte  ")  2  Tafeln,  56  S.  1911.  Theodor  Steinkopff,  Dresden. 
Zt.  f.  ang.  Chem.  1912,  308 Ml. 80 

Lewkowitsch,  J. :  Technologie  et  analyse  chimigue  des  huiles  grais- 
ses  et  cires.  Traduit  par  E.  Bontoux.  Tome  1.  Zt.  f.  ang. 
Chem.  1908,  281,  474.  Tome  2.  Zt.  f.  ang.  Chem.  1909,  2311. 
Tome  3.  Zt.  f.  ang.  Chem.  1910,  1079.  H.  Dunod  et  E.  Pinat, 
Paris 

Mann,  H.:  Die  Schule  des  modernen  Parfiimeurs.  Hersgn.  vom 
H.Mann.    1912.    H.  Ziolkowsky.    KolL  Zt.  1912',  S.  323 M10.00 

Marcusson,  J. :  Laboratoriumsbuch  ftir  die  Industrie  der  Oele  und 
Fette.  Mit  21  Abbild.  u.  20  Tab.  1911.  W.  Knapp,  Halle  a/S. 
Zt.  f.  ang.  Chem.  1911,  S.  2369 

Rakusin,  M.  A.:  Die  Theorie  der  Farbung  der  natiirlichen  Erdole 
und  deren  notwendige  Konsequenzen.  1909.  Verlag  fiir  Fach- 
literatur,  Berlin.     Zt.  f.  ang.  Chem.  1910,  743 M2.00 

Ubbelohde,  L.  und  F.  Goldschmidt:  Handbuch  der  Chemie  und 
Technologie  der  Oele  und  Fette.  III.  Bd.  1.  u.  2.  Abt.  13  Tafeln, 
225  Abb.,  1195  S.  1911.  S.  Hirzel,  Leipzig.  Zt.  f.  ang.  Chem. 
1912,  S.  309.    KoU.  Zt.  19121,  S.  60 Geh.  M34.00 
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ORGANISCHE  CHEMIE  UND  ORGANISCHE  HANDBUCHER 

Angeli,  Prof.,  Dr.  A. :  Neue  Studien  in  der  Indol-  und  Pyrrolgruppe. 
(Deutsch.  bearb.  v.  Dr.  W.  Roth,  Cothen.)  1911.  Ferd.  Enke, 
Stuttgart.     Zt.  f .  ang.  Chem.  1912,  S.  830 

Bartelt,  Konrad,  Dr.:     Die  Terpene  und  Campherarten.     ca  370  S. 

1908.  Carl  Winter,  Heidelberg.     Zt!  f .  ang.  Chem.  1908,  2347 M12 .  00 

Comanducci,  Ezio,  Prof.:    Neapel.     Die  Konstitution  der  Chinaal- 

kaloide.  Deutsche  Ausgabe  durchges.  von  Dr.  W.  Roth,  Kothen, 
165  S.  16.  Bd.,  4.-7.  Heft  von  Ahrens'  Sammlung  chem.  u. 
chem.-techn.  Vortrage.  1911.  Ferd.  Enke,  Stuttgart.  Zt.  f. 
ang.  Chem.  1911,  457 

Carre,  P.,  Prof.:  Paris.  Hydrocarbures,  Alcool  et  Ethers  de  la 
Serie  Grasse.  Aus  der  Sammlung:  Encyclopedic  scientif.  pub- 
liee  sons  la  direction  du  Dr.  Toulouse.  Ill  +  410  +  XII S.  191 1 . 
Octave  Doin  et  Fils,  Paris Frs.  5.00 

Decker,  Herman:  Carl  Graebe's  Untersuchungen  uber  Chinone. 
J.  A.  Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1911,  S.  1739 

Gmelin-Kraut:  Handbuch  der  organischen  Chemie.  7.  Aufl. 
Hrsg.  von  C.  Friedheim.  43.  bis  73.  Lieferung.  Zt.  f.  ang. 
Chem.  1909,  905,  vergl.  1908,  664 

Goldberg,  Irma,  Dr.,  u.  Dr.  Herm.  Friedmann:  Die  Sulfosauren 
des  Anthrachinons  und  seiner  Derivate.  (Eine  Zersammenstellung 
derselben.)  1909.  Weidmann,  Berlin.  Zt.  f.  ang.  Chem.  1910, 
1720 M4.00 

Hallerbach,  Wilhelm:  Uerdingen  am  Rhein.  Die  Citronensaure 
und  ihre  Derivate.  11  und  104  S.  1911.  Julius  Springer,  Berlin. 
Zt.  f.  ang.  Chem.  1911,  S.  2252 Geb.     M4.40 

Holleman,  A.  F.,  Prof.:  Amsterdam.  Die  direkte  Einfuhrung  von 
Substituenten  in  den  Benzolkern.  Ein  Beitrag  zur  Losung  des 
Substitutionsproblems  in  aromatischen  Verbindungen.  VI  u. 
516  S.     1910.    Veit  &  Co.,  Leipzig.     Zt.  f.  ang.  Chem.  1911,  501.  M23.00 

Jahrbuch  der  Chemie: .  Hrsgn.  von  Prof.  Richard  Meyer,  —  Braun- 
schweig. 1907,  1908,  1909.  1909  =  19.  Jahrg.  Vieweg  &  Sohn, 
Braunschweig.     Zt.  f .  ang.  Chem.  1908,  2297.     Zt.  f.  ang.  Chem. 

1910,  2211.     Z.  f.  Koll.     1908",  310.     Z.  f.  Koll.  19111,  63 

Geb.inLnw.  M19.00 
Geb.  in  Halbfrg.  M20.00 

Jahrbuch  der  organischen  Chemie.     1.   Jhrg.  1907,  392  S.     1908, 

1909.  Hrsgn.  von  Prof.  Julius  Schmidt,  Stuttgart.  Ferd.  Enke, 
Stuttgart.  Z.  f.  Koll.  1908",  310.  Zt.  f.  ang.  Chem.  1909,  1579. 
Zt.  f.  ang.  Chem.  1910,  942 

Ley,  H.:  Die  Beziehungen  zwischen  Farbe  und  Konstitution  bei 
organischen  Verbindungen.  1911.  S.  Hirzel,  Leipzig.  Zt.  f. 
ang.  Chem.  1912,  S.  1334 
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Meyer,  Hans,  Prof.:  Prag.  Analyse  und  Konstitutionsermittlung 
organischer  Verbindungen.  2.  verm.  u.  umgearb.  Aufl.  1909. 
Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1909,  2312 M31.00 

Richter,  M.  M. :  Lexikon  der  Kohlenstoffverbindungen.  3  Auflage. 
Leopold  Voss,  Hamburg,  Berlin.  Zt.  f.  ang.  Chem.  1910,  1569, 
1912,  S.  1433 

Schmidt,  Dr.  Julius:  Die  Alkaloidchemie  in  den  Jahren  1907-1911. 
284  S.     1911.     Ferd.  Enke,  Stuttgart.     Zt.  f.  ang.  Chem.  1912, 

S.  1477 

Die  organischen  Magnesiumverbindungen  und  ihre  Anwendung 
zu  Synthesen,  II.  Sammlung  chem.  u.  chem.-techn.  Vortrage. 
Bd.  13.  11-12  Heft.  1908.  Ferd.  Enke,  Stuttgart.  Zt.  f.  ang. 
Chem.  1909,  1482 

Stuttgart.      Uber    Chinone    und    chinoide    Verbindungen. 

Ahrens'  Sammlung  chemischer  u.  chem.-techn.     Vortrage.     Bd. 
11.     Hefte  10  u.  11 

Scholtz,  M.:  Die  optisch  aktiven  Verbindungen  des  Schwefels, 
Selens,  Zinns,  Silciums  und  Stickstoffs.  Ahrens  Samml.  chem.  u. 
chem.-techn.  Vortrage  XI.  Bd.,  Heft  12.  Zt.  f.  ang.  Chem.  1909, 
1090 

Stoermer,  R.,  Prof.:  Die  Oxydations-  und  Reduktionsmethoden 
der  organischen  Chemie  Sonderabdruck  aus  Th.  WeyPs  Hand- 
buch:  Die  Methoden  der  org.  Chemie.  256  S.  1909.  G. 
Thieme,  Leipzig.    Z.  f.  Koll.  1909",  173 M7.00 

Wallach,  Otto:  Terpene  und  Campher.  XXII.  u.  576  S.  1909. 
Veit  &  Co.,  Leipzig.     Zt.  f .  ang.  Chem.  1909,  1530 

Weyl,  Theo.,  Dr.:  Berlin.  Die  Methoden  der  organischen  Chemie. 
Ein  Handbuch.  1.  Bd.  355  S.  1.,  2.,  3.,  Lfng.  1908.  G. 
Thieme,  Leipzig.  Z.  f.  Koll.  191 11,  173.  Zt.  f.  ang.  Chem.  1908, 
2564.    Zt.  f.  ang.  Chem.  1909,  2218 Pro  Lfng.     M3.00 

Wichelhaus,  Dr.  H.:  Sulfurieren,  Alkalischmelze  der  Sulfosauren, 
Esterifizieren.  (Chem.  Technologie  in  Einzeldarstellungen, 
herausgeg.  v.  Ferd.  Fischer.)  32  Fig.  u.  1  Tafl.  Otto  Spamer, 
Leipzig.     Zt.  f.  ang.  Chem.  1911,  S.  2019 Geb.     M8.75 

Winterstein,  E.,  Prof.,  u.  Dr.  G.  Trier:  Zurich.  Die  Alkaloide. 
Eine  Monographie  der  nattirlichen  Basen.  gebr.  Borntrager,  Berlin. 
Zt.  f.  ang.  Chem.  1910,  1992 

Winther,  Adolf,  Dr.:  Zusammenstellung  der  Patente  auf  dem 
Gebiete  der  organischen  Chemie  1877-1905.    3  Bde.,  gr.  4°.,  ca. 

4000    S.     1.  Bd.    .    2.   Bd.    .    3.   Bd.    Austandische 

Patente.  Register.  Zt.  f.  ang.  Chem.  1908,  2247;  1909,  1088; 
1910,  1367.     1910,  Alfred  Topelmann,  Giessen 
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PATENT-GESETZE,  ETC. 

Bomborn,  Bernhardt    Das  deutsche  Gebrauchsmusterrecht.    Bibl. 

d.  ges.  Technik,  Bd.  134.     1909.    Dr.  Max  Janecke,  Hannover. 

Zt.  f.  ang.  Chem.  1909,  1948 

Damme,  F.,   Dr.,    Geh.   Reg.-Rat.,  Dir  im  Kaiserl.    Patentamt, 

Berlin.     Der  Schutz  technischer  Erfindungen  als  Erscheinungsform 

moderner     Volkswirtschaft.      1910.      Otto     Liebmann,    Berlin. 

Zt.  f.  ang.  Chem.  1911,  591 M3.40 

Dennstedt,  M.,  Prof. :    Hamburg.    Die  Chemie  in  der  Rechtspflege. 

1910.    Akad.    Verlagshandlung,  Hamburg.    Zt.  f.  ang.  Chem. 

1910,  1772 

Fischer  u.    Roediger,    Dr.:     Die   Patentgesetze.     Eine   systema- 

tische  Obersicht  der  Pat.  gesetze  der  versch.     Lander.    2.  u.  3. 

TeU.     1907.     1908.     Carl  Heymann,  Berlin.    Zt.  f.  ang.  Chem. 

1909,  663 je.     M5.00 

Freund,  G.  S.,  Dr.,  u.  J.  Magnus:    Gesetz  zum  Schutz  der  Waren- 

bezeichnungen  vom  12.  v.  1894.    Der  fruheren  Ausg.  5.  vollig 

neu  bearb.  Aufl.    Taschenformat M3.60 

Goldschmidt,  Karl,   Dr.:    Das  Recht  der  Angestellten  an  ihren 

Erfindungen.    41    S.     1909.    W.    Knapp,    Halle.    Zt.    f.    Koll. 

19101,  324 Brosch.     Ml. 50 

Hederich,    Dr.:    Warenzeichen    oder    Geschmacksmuster?    Uber 

den    gesetzlichen    Schutz    von    Etiquetten.    Verlag    „  Geistiges 

Eigentum,"  Charlottenburg.    Zt.  f.  ang.  Chem.  1910,  364 M0. 50 

Jahreskatalog  des  K.  K.   Patentamtes  in  Wien.    Alphabetisches 

Sachverzeichniss  tiber  samtliche  bis  31.  Dec.  1908,  1909,  in  das 

Patentregister    eingetragenen    Patente.    Lehmann    &    Wentzel, 

Wien.    Phot.  Korr.  1909,  452;   1910,  297 K1.00 

Kloeppel,  E.,  Dr.:    Paten trecht  und  Gebrauchsmusterrecht.    1908. 

Carl  Heymann,  Berlin.    Zt.  f.  ang.  Chem.  1908,  2248 

Ktfhler,    Josef:    Warenzeichenrecht.    J.    Bensheimer,    Mannheim, 

Leipzig.    Zt.  f.  ang.  Chem.  1911, 742 M8.00 

Samtliche  Patentgesetze  des  In-  und  Auslandes,  etc.,  nebst  dem  in- 

ternationalen  Vertrag  z.  Schutze  des  gewerbl.  Eigentums,  etc. 

7.  neubearb.  Aufl.  von  Dipl.  Ing.  u.  Pat.  Anwalt  Tennenbaum. 

1909.     H.  A.  Ludwig  Degener,  Leipzig.    Zt.  f.  ang.  Chem.  1909, 

1948 M6.00 

Seligsohn,  A.,  Dr. :    Patentgesetz  und  Gesetz  betreffend  den  Schutz 

von  Gebrauchsmustern.    4.  Aufl.    1909.    I.  Guttentag,  Berlin. 

Zt.  f.  ang.  Chem.  1909,  2502 M13.00 

Silberberg,  Ludwig,  Dr.:    Gesetz  uber  den  Absatz  von  Kalisalzen, 

vom  25.  v.  1910.     Mit  Erlauterungen  und  Sachregister.     1910. 

W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1911,  983 M5.40 
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Teudt,  Heinrich,  Dr.:  (Standiger  Mitarbeiter  im  Kaiserlichen 
Patentamte.)  Die  Abfassung  der  Patentunterlagen  und  ihr 
Einfluss  auf  den  Schutzumfang.  Ein  Handbuch  fur  Nachsucher 
und  Inhaber  deutscher  Reichspatente.  1908.  Julius  Springer, 
Berlin.     Zt.  f.  ang.  Chem.  1908,  2249 M3.60 

Verzeichniss  der  deutschen  Patentklassen  und  ihre  Einteilung  in 
Unterklassen  und  Gruppen.  Bearb.  im  Kaiserlichen  Patentamt 
zu  Berlin.  2.  Aufl.  1910.  Bernhard  Paul,  Berlin.  Zt.  f.  ang. 
Chem.  1911,  169 M5.00 

Wassermann,  Martin,  Dr.:  Die  grundziige  des  deutschen  Patent- 
rechts.     1910.     Dr.  Walther  Rotschild,  Berlin  u.  Leipzig.     Zt.  f. 

ang.  Chem.  1910,  1417 M3.00 

Der  unlautere  Wettbewerb  nach  deutschen  Recht.    2  Bde.    G.  J. 
Goschen,  Leipzig.    Zt.  f.  ang.  Chem.  1911,  1214 je     MO. 80 

PFLANZENCHEMIE 

Euler,   H.:    Grundlagen   und   Ergebnisse   der   Pflanzenchemie.    3 

Teile  in  2  Banden;    238  u.  297  Seiten.     Nach  der  schwedischen 

Ausgabe.    1908/1909.     Vieweg  &  Sohn,  Braunschweig.    Z.f.Koll. 

19101,  59 

Fischer,  Julius,  Dr.:    Die  Lebensvorgange  in  Pflanzen  und  Tieren. 

Versuch  einer  Losung  der  physiologischen  Grundfragen.    83  S. 

1908.     Friedlander  &  Sohn,  Berlin.    Z.  f .  Koll.  19091,  205.    Zt.  f . 

ang.  Chem.  1909,  90 M3.00 

Tschirch,  A.:    Die  Chemie  und  Biologie  der  pflanzlichen  Sekrete. 

95  S.     1908.    Akad.  Verlagsges,  m.  b.  H.,  Leipzig.     Z.  f.  Koll. 

19111,  173 

Vageler,  P.,  Dr. :    Die  organogenen  Nahrstoffe  der  Pflanze;  O,  H,  C, 

u.  Nals  Pflanzennahrstoffe.    Aus  „  Wissen  u.  Konnen."     148  S. 

Joh.  Ambr.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1909,  1821 M3.00 

Wehmer,    C,   Prof. :    Hannover.     Die   Pflanzenstoffe    (botanisch- 

syst.  bearb.  Chem.  Bestandteile  u.  Zusammensetz.  der  einzelnen 

Pflanzenarten,  Rohstoffe  u.  Produkte,  Phanerogamen).    XVI  u. 

937  S.    Register  umfasst  98  S.     1911.    Gustav  Fischer,  Jena. 

Zt.  f.  ang.  Chem.  1911,  791 M35.00 

PHARMAZIE  UND  PHARMAKOGNOSCEB 

Apothekengesetze,  Die  preussischen:  Hrsg.  von  Dr.  H.  Bottger 
unter  Mitw.  von  E.  Urban.  4.  umgearb.  u.  vervollst.  Aufl. 
1910.    J.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1910,  1991 

Arends,  G. :  Neue  Arzneimittel  und  pharmazeutische  Specialitaten. 
(Einschliesslich  der  neuen  Drogen,  Organ-  und  Serumpraparate 
mit  zahlr.  Vorschriften  zu  Ersatzmitteln  u.  einer  Erklarung  der 
gebrauchl.  medicin.  Kunstansdriicke.  3.  sehr  verm.  u.  verb. 
Aufl.    1909.    Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1909,  2310.    M6.00 
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Bauer,  Dr.  phiL  Hugo:    Die  Gehaltsbestimmungen  des  Deutschen 

Arzneibuches  V.  92  S.     1911.    Verlag  von  Ferd.  Enke,  Stuttgart. 

Zt.  f.  ang.  Chem.  1911,  S.  2110 

Beckurts,  Heinrich,  Dr.:    Analytische  Chemie  fur  Apotheker.    2. 

neubearb.  Aufl.    1908.    Ferd.  Enke,  Stuttgart.    Zt.  f.  ang.  Chem. 

1908,  2603 Mil. 60 

Buchheister,  G.  A. :    Handbuch  der  Drogistenpraxis.    9.  neubearb. 

Aufl.  von  Georg  Ottersbach.    1909.    Jul.  Springer,  Berlin.    Zt.  f. 

ang.  Chem.  1909,  2218 \ M13.40 

Cieszynski,  X.:  Der  polnische  Apotheker.  Polnischlateinisches 
Worterbuch,  etc.  2.  verm.  Aufl.  bearb.  von  J.  Jasinski.  1909. 
J.  A.  Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1909,  2120 M2.80 

Dieterich,  Eugen:    Neues  Pharmazeutisches   Manual.     10.   verm. 

Aufl.     1909.    Jul.  Springer,  Berlin.    Zt.  f .  ang.  Chem.  1909, 1090. .  M 18 .  00 
During,  Franz,  Dr. :   Graf enhainichen.    Ubersicht  iiber  die  deutschen 

Reichspatente    betreffend    Heilmittel    und    Desinfectionsmittel. 

116  S.  8°.     1908.     „  Selbstverlag,"  Berlin.    Z.  f.  Koll.  1909",  277. 

Zt.  f.  ang.  Chem.  1908,  1819 

Eichinger,  Alfons:    Die  Pilze.    54  Abb.  u.  124  S.     1911.    B.  G. 

Teubner,  Leipzig.    Zt.  f.  ang.  Chem.  1911,  S.  2018 Geb.     Ml. 25 

Frankel,   Dr.    S.:    Die   Arzneimittelsynthese.    3.  umgearb.   Aufl. 

1912.    Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1912,  S.  1123. . . .  M26.50 

Handbuch  der  Drogisten-Praxis:  (Im  Entwurf  vom  Drogisten- 
verband  preisgekronte  Arbeit  von  G.  A.  Buchheister,  1910.)  Neu 
bearbeitete  Auflage  v.  Georg  Ottersbach,  Hamburg.  389  Fig.  u. 
1260  S.  1911.  Julius  Springer,  Berlin.  Zt.  f.  ang.  Chem.  1912 
S.263 M13.40 

Hell,  Gustav:  Pharmazeutisch  technisches  Manuale.  Anleitung 
zur  rationellen  Darstellung  pharmazeutischer  Praparate,  etc. 
Ein  Handbuch  fur  Apotheker.  5.  Aufl.  1910.  Urban  & 
Schwarzenberg,    Berlin,   Wien.    Zt.   f.   ang.    Chem.    1911,    220 

2  Teile  zuje  M12.00 

Heyl,  Prof.,  Dr.  Georg:  Erklarung  der  technischen  Priifungs- 
methoden  des  Deutschen  Arzneibuches.  5.  Ausgabe  1910. 
9  Abbildungen.  1911.  Selbstverlag  des  Deutschen  Apotheker- 
vereins,  Berlin.    Zt.  f.  ang.  Chem.  1911,  S.  1819 Geh.     Ml. 00 

Knolls  Pharmaka  1886-1911.  Knoll  &  Co.,  Ludwigshafen  a/Eh. 
Zt.  f.  ang.  Chem.  1911,  S.  2369 

Kommentar   zum   Deutschen  Arzneibuch,   5.  Ausgabe,    1910.     1. 

Halbband.    Unter  Mitw.  hervorr.  Fachgenossen,  hrsgn.  von  Dr.  O. 

Anselmino  u.  Prof.  Ernst  Gilig 

2  Halbband  (Auf  Grundlage  der  Hager-Fischer-Hartwich'schen 

Kommentare  der  friiheren  Arzneibucher,  unter  Mitwirkg.  v.  Prof. 

Dr.  Bieberstein,  Dr.  P.  W.  Dankwortt,  etc.,  in  zwei  Banden.    1 
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Halbband,    S.    1-400.    2.  Halbband    S.    401-719.    1911.    Jul. 

Springer,  Berlin.     Zt.  f.  ang.  Chem.  1911,  S.  984,  2065 geh.    M8.00 

Lenz,  W.  und  G.  Arends: ..  Hager's  Handbuch  der  pharmaceutischen 

Praxis  fur  Apotheker,  Arzte,  etc.     820  S.     Lexikongrosse.     1908. 

Jul.  Springer,  Berlin.    Zt.  f.  ang.  Chem.  1909,  89 M17.50 

Lipowski,  L.,  Dr.:    Anleitung  zur  Beurteilung  und  Bewertung  der 

wichtigsten  neueren  Arzneimittel.     102  S.     1908.    Jul.  Springer, 

Berlin.    Zt.  f.  ang.  Chem.  1908,  2492 M2.80 

Mannheim,     Dr.     E.:      Pharmazeutische     Chemie.     I.   Anorgan. 

Chemie.     (Sammlung  Goschen  Nr.  543.)     II.   Bd.  Organ.  Chemie. 

(Sammlung  Goschen  Nr.  544.)     19 U.    Goschensche  Verlagsbuch- 

handlung.      Goschen,    Leipzig.      Zt.   f.   ang.    Chem.    1911,    S. 

2206,  1912,  S.  679 Geb.  jedes  Bd.     M0. 80 

Oesterle,    O.   A.,   Prof.:    Bern.    Grundriss  der   Pharmakochemie. 

Gebriider  Borntrager,  Berlin.     Zt.  f .  ang.  Chem.  1909, 1869 

Partheil,  A.,  Dr.:    Konigsberg  i.  Pr.  Kurzgefasstes  Lehrbuch  der 

Chemie  fur  mediziner  und  Pharmazeuten.     Org.  Teil.     1.  Abt.: 

Die  Chemie  der  Fettkopper.     1909.     Carl  Georgi,  Bonn.    Zt.  f. 

ang.  Chem.  1909,  2503 

Rohden,  C:    Die  offiziellen  atherischen  Oele  und  Balsame.     1911. 

Julius  Springer,  Berlin.  Zt.  f.  ang.  Chem.  1911,  S.  1965 

Bosch.     M7.00 
Schlickums  Ausbildung  des  jungen  Pharmazeuten  und  seine  Vor- 

bereitung   zur   Gehilfenprufung.     11.  vollst.    umgearb.    u.    bed. 

verm.  Aufl.  —  Hrsg.  unter  Reduktion  von  Dr.  W.  Bottger.     1909. 

J.  A.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  410 M20.00 

Schmidt,    Ernst,    Prof.:     Marburg.    Ausfuhrliches    Lehrbuch    der 

pharmazeutischen Chemie.    5.  Aufl.    2.   Bd.     1.  Abt ......   M25.50 

II.   Band.    Organ.    Chemie.    Verlag.    Friedr.    Vieweg    &    Sohn, 

Braunschweig.     Zt.  f.  ang.  Chem.  1910,  1472;  1912,  S.  214 

Scholtz,  Max,  Prof. :    Greifswald.    Lehrbuch  der  pharmazeutischen 

Chemie.     1.   Bd.     Anorganischer     Teil.     1910.      Carl    Winter, 

Heidelberg.    Zt.  f.  ang.  Chem.  1910,  2085 M12.00 

Spiegel,  L.,  Prof.:    Charlottenburg.     Einfuhrung  in  die  Pharmako- 

logie  fur  Studierende  der  Medizin  und  der  Pharmazie.     193  S. 

1911.     Ernst  Reinhard,  MOnchen.     Zt.  f.  ang.  Chem.  1911,501. . .     M2.50 
Squire's  Companion  to  the  British  Pharmakopoeia.     18.  ed.     1908. 

J.  &  A.  Churchill.     Zt.  f.  ang.  Chem.  1909,  1088 

Thorns,  Dr.  Prof.  H.:    Dahlem.    Arbeiten  aus  dem  Pharmazeu- 
tischen Institute  der  Universitat,  Berlin.    280  S.     1911.    Urban 

&  Schwarzenberg,  Berlin-Wien.     Zt.  f.  ang.  Chem.  1912,  S.  1124 

geh.     M7.00 
Schule  der  Pharmazie.    Bd.    II.  Chemischer  Teil.    5.  verb. 

Aufl.     105  Textabb.,  536  S.     1912.    Jul.  Springer,  Berlin.    Zt.  f. 

ang.  Chem.  1912,  S.  1476 M10.00 
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Das   Pharmazeutische    Institut    der    Universit&t,     Berlin. 

1910.     Borntrager,    Berlin.     Zt.    f.    ang.    Chem.     1910,    2211 

Gebr.  M12.00 

Arbeiten  aus  dem  pharmazeutischen  Institut  der  Universitat, 

Berlin.     7.   Bd.     1910.     Urban  &  Schwarzenberg,  Berlin,  Wien. 

Zt.  f.  ang.  Chem.  1910,  1679 M8.50 

Tschirch,     A.,    Prof.:     Bern.    Handbuch    der    Pharmakognosie. 

ca.  30  Lieferungen. 
Hefte  1-4,  5-8,  9-12,  14-18,  19-27.  2  Bde.  Hermann  Tauch- 
nitz,  Leipzig.    Zt.  f.  ang.  Chem.  1908,  2440;  Zt.  f.  ang.  Chem. 

1909,  1048;  Zt.  f.  ang.  Chem.  1910,  261;  Zt.  f.  ang.  Chem.  1910, 

1271;  Zt.  f.  ang.  Chem.  1911, 1362 Pro  Lfgn.     M2.00 

PHOTOGRAPHIE 

Autochrombelichtungstabelle  des  Wiener  Amateurphotographen- 
Klubs.    Phot.  Korr.  1910,  43 

Bartels,  C.  O. :  Auf  frischer  Tat.  Beobachtungen  aus  der  niederen 
Tierwelt  in  Bilderserien  nach  Naturaufnahmen  vom  Verf.  1. 
Sammlung.  40  S.  Text  u.  15  Serien  mit  71  Aufnahmen  aus 
der  niederen  Tierwelt.    E.  Schweizerbart,  Stuttgart.    Phot.  Korr. 

1910,  253.     216  u.  217 M3.80 

Blecher,    Kail:    Lehrbuch   der   Reproduktionstechnik.    Lieferung 

2-4, 5-£.     W.  Knapp,  Halle.     Phot.  Korr.  1909, 351, 548 .  Pro  Lief.     M2 .  00 

Clerc,  L.  P.:  Paris.  Les  reproductions  Photomecaniques  Mono- 
chromes. Photogravure,  Similigravure,  Phototypie,  Heliogravure, 
etc.  XXII  u.  396  S.  mit  115  Fig.  im  Text.  1910.  O.  Doin  et 
Fils,  Paris.    Phot.  Korr.  1910,  557 Frs.        5.00 

Conn,  Paul,  Dr.:  Wiener  Portrats.  Sammlung  photogr.  Ama- 
teuraufnahmen.  Verlag  fiir  Fachliteratur  G.  m.  b.  H.,  Berlin. 
Phot.  Korr.  1909,  44 M10.00 

Das  Bild:    Monatschrift  fiir  photographische  Bildkunst.    7.  Jahrg. 

1911 Pro  Jahrgang:  Inland    M2.00 

Ausland    M2.30 

N.  P.  G.  Bibliothek:    Bd.  1.   Bromsilberpapier,  40  S.    Bd.  2.  Kata- 

typie,  32  S.     Bd.  3.   Gaslichtpapier  „  Lenta,"  64  S Pro  Band    M0. 20 

Phot.  Korr.  1909,  Beilage  zu  S.  300.     1910.     193.     1909,  1910. 
Neue  Photographische  Gesellschaft,  Steglitz-Berlin 

David,  Ludwig:  K.  K.  Oberst.  Photographisches  Praktikum, 
Lehrbuch  der  Photographic  2.  voll.  neu  bearb.  Aufl.  185 
Textfig.  2  farb.  Aufnahmen  u.  26  Tafeln.  1911.  W.  Knapp, 
Halle.    Phot.  Korr.  1911,  335 

—  K.  K.  Oberst.  Ratgeber  fiir  Anf&nger  im  Photographieren. 
42.-50.    Aufl.     1909.    W.  Knapp,  Halle.    Zt.  f .  ang.  Chem.  1908, 

2200;  Zt,  f.  ang.  Chem.  1909,  2312;  Phot.  Korr.  1909,  403,  601 .. .    M2.00 
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Kosel- Album:  Zweite  Sammlung  Buchdruckreproduktionen  nach 
Original-Photographien  von  Hermann  Kosel.  1910.  Langer  & 
Co.,  Wien.    Phot.  Korr.  1910,  150 K8.00 

Ktimmell,  Gottlieb,  Prof. :  Photochemie.  Bd.  227,  „  Aus  Natur  u. 
Geisteswelt."  Ca.  100  S.  1908.  B.  G.  Teubner,  Leipzig. 
Phot.  Korr.     1909,  42.    Zt.  f .  ang.  Chem.  1908,  2298 Ml .  25 

Lettner,  G. :  Skioptikon,  Einfuhrung  in  die  Projektions  Kunst.  5. 
Aufl.    1910.    Ed.  Liesegang,  Leipzig.    Phot.  Korr.  1911,  334. ...     Ml  .50 

Lezikon  fur  Photographie  und  Reproduktionstechnik.  Unter  Mitw. 
zahlr.  Fachleute  hrsgn.  von  Prof.  G.  H.  Emmerich,  Munchen.  A. 
Hartleben,  Wien.     1.  Halfte.    Phot.  Korr.  1910,  299 K6.00 

Die  Lichtbildkunst:  (Katalog).  Fiihrer  u.  Wegweiser  durch  das 
Gesamtgebeet  der  Photographie.  478.  Hrsg.:  Georg  J.  Joseph, 
Wien.     Phot.  Korr.  1911,  423 

Liesegang,  R.  Ed.:  Photographische  Chemie.  3.  vollst.  neu 
bearb.  Aufl.  von  Dr.  Carl  Kieser.  Bd.  9,  Liesegangs  photogr. 
Bttcherschatz.    Photogr.  Korr.  1909,  301 M3.00 

Liesegang,  F.  Paul:    Das  lebende  Lichtbild.     (Kinematographie.) 

Ed.  Liesegang,  Leipzig.     Phot.  Korr.  1910,  297 M2.00 

Einstellung  und  Abblendung  des  photographischen  Objektivs. 

Separatabdruck.     1910.     „  Physikalische    Zeitschrift,"    S.    1017. 

Phot.  Korr.  1910,  606 

Handbuch  der  praktischen  Kinematographie.    2.  verb.  Aufl.  320 

S.,  135  Abb.    Ed.  Liesegang,  Leipzig.    Phot.  Korr.  1911, 421 M9.00 

Limmer,  Fr.,  Dr.:  Das  Farbenanpassungsverfahren.  Ausbleich- 
verfahren.  Separatabdruck  aus  „  Wiener  Mitteilungen  photo- 
graphischen Inhalts."  1910.  „  Wiener  Mitteilungen/'  Wien. 
Phot.  Korr.  1911,  605 

Linden,  A.,  Dr.:    Die  Standentwicklung  und  deren  Fortschritte. 

19  Abb.    Ed.  Liesegang,  Leipzig.     Phot.  Korr.  1910,  559 M2.50 

Loescher,  Fritz:  Die  Bildnisphotographie.  3.  erw.  Aufl.,  bearb. 
von  Otto  Ewel.  gr.  8°.  XII  u.  220  S.  mit  149  Bildnisbeispielen  und 
Gegenbeispielen.    Phot.  Korr.  1911,  235 M7.00 

Vergrossern  und  Kopieren  auf  Bromsilberpapier.    Photogr. 

Bibl.   Bd.    15.     3.   Aufl.    Gust.   Schmidt,   Berlin.    Zt.   f.   ang. 

Chem.  1909,  2019.    Phot.  Korr.  1909,  44 M3.20 

Liippo-Cramer,  Dr.:  Frankfurt  a.  M.  Die  Rontgenographie  in 
ihrem  photographischen  Teil.  H.  67,  Enzykl.  d.  Phot.,  140  S. 
1909.  W.  Knapp,  Halle.  Z.  f .  Koll.  1909",  77.  Phot.  Korr.  1909, 
548.    Zt.  f.  ang.  Chem.  1910,  115 M4.80 

Kolloides  Silber  und  die  Photohaloide.  (Carey  Lea  u.  Liippo- 
Cramer)  147  S.     1908.    Theo.  Steinhopff,  Dresden M4.80 

Kolloidchemie    und     Photographie.      1908.      Theo.    Steinkopff, 

Dresden.    154  S M5.80 

Z.  f.  Koll.  1908",  46.    Zt.  f.  ang.  Chem.  1908,  2108 
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Luther,  R.,  Dr.:  Dresden.  Photographic  als  Lehr-  u.  Forschungs- 
gegenstand.  Enzykl.  d.  Photog.  Heft  66.  1909.  W.  Knapp, 
Halle.    Phot.  Korr.  1909,  246 Ml. 00 

Mathies-Masuren,  F.:  Das  Bildniss.  Ein  museum  fur  den  Por- 
tratphotographen.  Heft  1 :  Damenbildnisse,  ganze  Figuren,  von 
R.  Duhrkoop.  Heft  2:  Text  liber  gruppenaufnahmen  und  10 
gruppenbildnisse.    1909.    W.  Knapp,  Halle.    Phot.  Korr.  1909, 

548.     Phot.  Korr.  1911,  51 M4.00 

Die  Photographische  Kunst  im  Jahre  1909,.  1910.  Ein  Jahrbuch 
fiir  Kiinstlerische  Photographic  1909,  1910.  W.  Knapp,  Halle. 
8.-9.  Jahrg.    Phot.  Korr.  1910,  249;  1911,  334 

Mayer,  Anton:  Abtnaundorfbri  Leipzig.  Die  Spiegelreflexcamera, 
ihr  Wesen  und  ihre  Konstruktion.  48  Abb.  Enzykl.  d.  Phot.  Nr. 
71.  1910.  W.  Knapp,  Halle.  Zt.  f.  ang.  Chem.  1911,  1031. 
Phot.  Korr.  1911,  50.    Phot.  Korr.  1910,  606 M2.40 

Max  Liebermann:  14  Kunstblatter  und  4  Textbilder  nach  semen 
besten  Werken.  Mit  einem  Geleitwort  von  Wilh.  F.  Burr.  Hrsgn. 
von  d.  freien  Lehservereinigung  fiir  Kunstpflege.  1910.  Josef 
Scholz,  Mainz.    Phot.  Korr.  1911,  337 * Ml. 00 

Mees,  Kenneth  C.  E. :  An  Atlas  of  Absorption  Spektra.  170  Spec- 
trograms of  aqueous  solutions  of  dyestuffs.  Longmans,  Green  & 
Co.,  London,  and  Wratten  &  Wainwright  Ltd.,  Croydon.  Z.  f. 
Koll.  1911,  221 

Mente,  O.  und  Prof.  Dr.  Adolf  Warschauer:  Die  Anwendung  der 
Photographie  fiir  die  archivalische  Praxis.  Mitteilungen  der  Kgl. 
preussischen  Archiv-Verwaltung,  Heft  15.  1909.  Phot.  Korr. 
1910,  508.  Siehe  auch  hierzu  Anmerk.  C.  H.  L.  Phot.  Korr.  1910, 
324,  499,  500.    Phot.  Korr.  1911,  426 

Mercator,  G. :  Die  Diapositiwerfahren.  Enzyk.  d.  Phot.  Heft.  27. 
2.  Aufl.    W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1909,  1047 M2.00 

Miethe,  A.,  Prof.:  Charlottenburg,  Berlin.  Photographische 
Aufnahmen  vom  Ballon  aus.  Enzykl.  d.  Phot.  Nr.  68.  1909. 
W.  Knapp,  Halle.    Phot.  Korr.  1909,  549 M2.50 

Miethe,  A.:  Dreifarbenphotographie  nach  der  Natur.  2.  Aufl. 
1908.    W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1908,  2247 M2 .  50 

Mtiller,  H.:  Misserfolge  in  der  Photographie.  4.  Aufl.  1907. 
W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1908,  2298 

MusterblMtter  1910  der  k.  u.  k.  Hof-Photochemigraphischen  Kunst- 
anstalt  C.  Angerer  &  Goschl  in  Wien.    Phot.  Korr.  1911,  50 

Naumann,  Felix:  Die  Technik  des  Platindruckes.  1910.  Ed. 
Liesegang,  Leipzig.    Phot.  Korr.  1911,  51 M2.50 

Naumann,  Fr.:  Form  und  Farbe.  1909.  Buchverlag  der  Hilfe, 
G.  m.  b.  H.,  Berlin.    Phot.  Korr.  1909,  351 M3.00 
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Spdrl,  Hans:  Photographische  Kunst  fiirstlicher  Autoren.  1911. 
„  Selbstverlag,"  Miinchen,  31.    Phot.  Korr.  1911, 423 

Portratkunst  in  der  Photographie.     Bd.  1.  Asthetik.     Bd. 

2.   Praxis.     1909.    Ed.  Liesegang,  Leipzig.    Phot.  Korr.    1909, 

547 je     M4.60 

Stenger,  Erich,  Dr.:    Modeme  photographische  Kopierverfahren.  • 
Enzykl.  d.  Photog.  Nr.  63.     1909.     W.  Knapp,  Halle.     Phot. 
Korr.,1909,  247.    Zt.  f.  ang.  Chem.  1909,  2019 M2.00 

Stolze,  F. :  Die  Panoramenapparate  in  ihren  Vorzugen  und  Mangeln 
sowie  ihre  Verwendung  in  der  Praxis.  EnzykL  d.  Photog.  Nr.  64. 
1909.  W.  Knapp,  Halle.  Phot.  Korr.  1909,  247.  Zt.  f.  ang. 
Chem.  1909,  2120 M3.00 

Die  Stereoskopie  und  das  Stereoskop  in  Theorie  und  Praxis. 

Enzykl.  d.  Phot.     Nr.  10.     2.  Aufl.     1908.    W.  Knapp,  Halle. 

Phot.  Korr.  1909,  301.    Zt.  f.  ang.  Chem.  1909,  1047. M5.00 

Unger,  A.  W.,  K.  K.  Prof. :  Die  Herstellung  von  Biichern,  Illustra- 
tionen  Akzidenzen  u.  s.  w.  2.  verm.  Aufl.  178  Fig.,  12  Beilagen, 
74Tafeln.    1911.    W.  Knapp,  Halle.    Phot.  Korr.  1911, 335 M12.60 

Urban,  Wilh.:  Miinchen.  Kompendium  der  gerichtlichen  photo- 
graphie. 103  Bilder.  1909,  1910.  Otto  Nemnich,  Leipzig. 
Phot.  Korr.  1910,  298.    Zt.  f.  ang.  Chem.  1910,  566: M7.50 

VogePs  Dr.  E.  Taschenbuch  der  Photographie.  Ein  Leitfaden 
fur  A nf anger  und  Fortgeschrittene.  Bearb.  von  Paul  Hanneke. 
21.-25.  Aufl.  —91.  Tausend.  1909,1910.  Gustav  Schmidt, 
Berlin.    Phot.  Korr.  1909,  601;  1911,  334 M2.50 

Warstat,  Willi,  Dr. :  Allgemeine  Asthetik  der  photographischen 
Kunst  auf  psychologischer  Grundlage.  Eneykl.  d.  Photogr. 
Heft  65.     1909.    W.  Knapp,  Halle.    Phot.  Korr.  1909, 246 M3 .  00 

Was  der  Photograph,  Photohandler  und  Amateur  vom  Giftgesetz 
und  den  Giften  wissen  muss.  Hrsgn.  u.  verlegt  von  Soennecken  & 
Co.,  Miinchen.    Phot.  Korr.  1911,  421 

Weigert,  F. :  Die  chemischen  Wirkungen  des  Lichts.  114  S.  Koll. 
Zt.  1912",  S.  205 

Wentzel,  Fritz,  Dr.  Ing.:  Kinematographen-Films.  Nr.  6,  1911 
der  Zeitschrift:  Kunststoffe.  1911.  J.  F.  Lehmann,  Miinchen. 
Phot.  Korr.  1911, 332 Preis der Ztschr.  halbjahrl.  M18.00 

u.   Dr.   F.    Paech:     Photographisches   Reisehandbuch;    ein 

Ratgeber  fiir  die  photographische  Ausriistung  und  Arbeit  auf 
Reisen.    Klein  8°.    Reich  ill.    1909.    Gustav  .Schmidt,  Berlin. 

Phot.  Korr.  1909,  350 M3.00 

Wiener,  Otto:  Uber  Farbenphotographie.  Ein  Vortrag.  J.  A. 
Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1910,  890 
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Wimmer,  Franz  Paul :    Praxis  der  Makro-  und  Mikro-Projektion  fur 

Lehrzwecke  in  Schule  und  Hans,  sowie  fur  Lichtbildervortr&ge,  etc. 

1911.    Otto  Nemnich,  Leipzig.    Phot.  Korr.  1911,  333 M6.00 

Wolf-Czapek,  K.  W.:    Angewandte  Photographie  in  Wissenschaft 

undTechnik.    I.  Teil:  Die  Photographie  im  Dienste  der  anorgan. 

Naturwissenschaften;  124  Fig.  auf  33  Tafeln  und  100S 

II.   Teil:    desgl.  der  organ.    Naturwissenschaften;    132  Fig.  auf 

41  Tafeln  und  119  Si    1911.    Union  Deutsche  Verlagsges,  Berlin. 

Zt.  f.  ang.  Chem.  1911,  S.  2206 

.   III.  Teil:  Die  Photographie  im  Dienste  der  Technik.    94  S.,  139 

Fig 

IV.  Teil:  Die  Photographie  im  Dienste  sozialer  Auf gaben.    98  S., 

86  Fig.     1911.    Deutsche  Union  Verlagsgesellsch,  Berlin.    Zt.  f. 

ang.  Chem.  1912,  S.  1476 

Hrsgn.  mit  Unters.  hervorr.  Fachleute.    4  Teile,  jeder  etwa  100  S. 

Text  u.  liber  100  Abb.  auf  ca.  40  Tafeln.     19  Referate.    Union, 

Deutsche  Verlagsgesellschaft,  Berlin.    Phot.  Korr.  1911,  385 

Die    Kinematographie.      Wesen,   Entstehung  und  Ziele  des 

lebenden  Bildes.    2.  erw.  Aufl.    46  Abb.    1911.    Union  Deutsche 

Verlagsgess,  Berlin,  S.  61.    Phot.  Korr.  1911,  423 

Zehn  Jahre  Deutsche  Alpenzeitung.    Phot.  Korr.  1911,  334 

von  Zamboni,  Karl:    Anleitung  zur  Positiv-  und  Negativretusche. 

3.  Aufl.    1908.    W.  Knapp,  Halle.    Phot.  Korr.  1909,  43. .... .     M2.40 

Zimmermann,   W.:    Die  Photographie.     1909.    Quelle  &  Meyer, 

Leipzig.     Zt.  f.  ang.  Chem.  1909,  2121 Ml. 80 

Zollhandbuch  fiir  die  photographische  Industrie.    Zusammenstel- 

lung  der  auslandischen  Einfuhrzolle  auf  die  wichtigsten  photogr. 

Bedarfsartikel.    Bearb.  von  Fritz  Hansen,  Berlin.     170  S.    Hrsgn. 

vom   Verein  der  Fabrikanten  photographischer  artikel  E.    V., 

Berlin.    Phot.  Korr.  1910,  558 


PHOTOGRAPHISCHE  CALENDER,  ZEITSCHRIFTEN,  ETC. 

Agenda  Lumiere,  1909,  1910.  Lyon,  A.  Lumi&re  et  ses  fils.  Gau- 
thier-Villars,  Paris.     Phot.  Korr.  1909,  145;  1910,  193 Fr.        1.00 

Deutscher  Kamera-Almanach:  gr.  8°.  ca.  300  S.  u.  130  Reprod.,  146 
Reprod.  Bd.  5  =  1909.  Begr.  von  Fritz  Loescher,  fortgefuhrt' 
von  Otto  Eevel.     Gustav  Schmidt,  BerUn.     Phot.  Korr.  1909,  44; 

1910,  45;  1911,  336 M5.00 

M5.50 

Photographen-Kalender:    Taschenbuch   und  Almanach   fiir 

1909,    1910,   1911.    2  Teile.    28.   Jahrg.    1909.    Karl  Schwier, 

Weimar Jeder  Teil  fiir  sich.     M2.00 

Phot.  Korr.  1909,  43,  244.     Phot.  Korr.     1910,  44,  298;  1911,  51, 

423 Beide  zusammen.     M3.00 
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Jahrbuch  des  Kamera-Klubs  in  Wien,  1909.    Selbstverlag.    Phot. 

Korr.  1909,  547 

Notizbuch  ftir  Amateurphotographen.    2.   verm.  u.  verb.  Aufl.  mit 

Belichtungstafel.    P.  Brunsing,  Heidelberg.    Phot.  Korr.  1909, 

500 Ml. 20 

Photographischer  Abreisskalender,  1910.    Phot.  Korr.  1910,  46.    R. 

Lechner,  Wien . K3.30 

Photographischer  Abreisskalender,  1910,  1911.    W.  Knapp,  Halle. 

Phot.  Korr.  1909,  601.     Phot.  Korr.  1910,  605.  4.  Jahrg M2.00 

Photographischer  Almanach:    Hrsg.  Hans  Sporl.  Ca  144  S.    Jahr-  < 

lich.    Ed.  Liesegang,  Leipzig.     Phot.  Korr.  1909,  43,  245;   1910, 

149 Ml. 50  ^ 

Notizkalender:    Hrsgn.  von  Prof.  Dr.  Franz  Stolze,  Berlin. 

1911  =  16.  Jahrg.     (+  14.  I.  1910,  Phot.  Korr.  1910,  100.)    W. 

Knapp,  Halle.    Phot.  Korr.   1909,  45.    Phot.  Korr.   1910,  99. 

Phot.  Korr.  1911,  334 Ml. 50 

Photographisches  Taschen-Notizbuch:    Soennecken  &  Co.,  G.  m. 

b.  H.,  Munchen.    Phot.  Korr.  1909,  500 Ml  .00 

PHYSIKALISCHE-  UND  THEORETISCHE  CHEMIE  MATHE- 
MATIK,  PHYSIK. 

Arndt,  Kurt:    Technische  Anwendungen  der  physikalischen  Chemie. 

IV  u.  304  S.    55  Abb.  im  Text.     1908.    Mayer  &  Muller,  Berlin. 

Zt.  f.  ang.  Chem.  1908,  2566 M8.00 

Arrhenius,    Svante,    Prof.:    Stockholm.    Theorien    der    Chemie. 

Ubers  von  A.  Finkelstein.    2.  neubearbeitete  u.  bed.  verm.  Aufl. 

233  S.    1909.    Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.    Zt. 

f .  ang.  Chem.  1909,  1655 

Untersuchung  uber  die  galvanische  Leitfahigkeit   der  Elek- 

trolyte.    Ubers.  von  Anna  Hamburger.    Hrsg.  von  Otto  Sackur. 

Ostwald's   Klasoiker,    etc.    Wilh.   Engelmann,    Leipzig.    Zt.    f. 

ang.  Chem.  1908,  2564 M2.50 

Auerbach,  Felix,  u.  Rudolf  Rothe:    Taschenbuch  fiir  Mathematiker 

und  Physiker.    Unter  mitw.  zahlr.  Fachgenossen  hrsgn.    2.  Jahrg. 

1911.    B.  G.  Teubner,  Leipzig,  Berlin.    Zt.  f.  ang.  Chem.  1911, 

1417. , M7.00 

Bakhuis  Roozeboom,  Dr.  H.  W.:    Amsterdam.    Die  heterogenen 

Gleichgewichte  vom  Standpunkte  der  Phasenlehre.    Drittes  Heft, 

Erster    Teil.     Die    ternaren     Gleichgewichte.     1911.     Friedr. 

Vieweg  &  Sohn,    Braunschweig.     Zt.  f.  ang.    Chem.    1911,    S. 

1739 

Badeker,    K.,    Prof.:    Jena.    Die   elektrischen   Erscheinungen   in 

metallischen  Leitern.    Aus  d.  Sammlung  „  Die  Wissenschaft." 

Vieweg-Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1911,  1361 M4.80 
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Bendt,  Franz:    Grundzuge  der  Differential-  u.  Integralrechnung. 

4.   Aufl.  39  Abb.    J.  J.  Weber,  Leipzig.    Zt.  f.  ang.  Chem.  1911, 

458 M3.00 

Benrath,    Dr.    Alfred:    Chemische    Konstitutionsbeweise.    79    S. 

1911.    Carl  Winters  Universitatsbuchhandlung,  Heidelberg.    Zt. 

f.  ang.  Chem.  1911,  S.  2367  . . .  .• 

Versuch  einer  Bewertung  chemischer  Theorien.    1908.      C. 

Winter,  Heidelberg.    Zt.  f.  ang.  Chem.  1909,  89 Ml  .20 

Bornstein,  R.,  Prof.,  u.  Prof.  W.  Marckwald:    Sichtbare  und  un- 

sichtbare  Strahlen.    2.  neubearb.  u.  verm.  Aufl.  85  Abb.  im  Text. 

1910.    B.  G.  Teubner,  Leipzig.    Zt.  f.  ang.  Chem.  1910,  890 Ml  .25 

Bruni,  Guiseppe,  Dr.:    Feste  Losungen  und  Isomorphismus.     1908. 

Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.    VI.  u.  130  S.     Zt.  f. 

ang.  Chem.  1909,  560.    Z.  f.  Koll.  19091,  154 M5.00 

Byk,  Alfred,  Dr. :    Einfiihrung  in  die  Kinetische  Theorie  der  Gase. 

1.  Teil:  Die  idealen  gase.     (Statik  und  Dynamik  der  einatomigen 

gase.)     10.   B'dchen  d.   „  Mathemat.  —  physikal.   Schriften   fur 

Ingenieure  und  Studierendi,"  hrsgn.  von  E.  Jahnke.     IV  u.  102  S. 

1910.    B.  G.  Teubner,  Berlin,  Leipzig.    Zt.  f.  ang.  Chem.  1911, 

648 M3.20 

Coops,  G.  H.,  Dr. :    Ubersichtliche  Darstellung  des  zweiten  Haupt- 

satzes  der  Thermodynamik  und  der  daraus  herzuleitenden  Folgen. 

1909.    P.  Noordorf ,  Groningen.     Zt.  f .  ang.  Chem.  1909, 2070 M0 .  75 

Dessau,    Bernhard:    Die    physikalisch-chemischen  -  Eigenschaften 

der  Legierungen.    VIII  U.  208  S.     1910.    Vieweg  &  Sohn,  Braun- 
schweig.   Zt.  f.  ang.  Chem.  1910,  1992 M8.00 

Duhem,   Pierre:    Ziel  u.  Struktur  der  Physikalischen  Theorien. 

Ubers.  von  Fr.  Adler,  Vorwort  von  Ernst  Mach.  1908.     Joh. 

Ambr.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1908,  2392 M8.00 

Founder    d'Albe,    C.    E.:    Die    Elektronentheorie.    Gemeinverst. 

Einf .  in  die  moderne  Theorie  der  Elektricitat  u.  des  Magnetismus. 

Ubers.  von  I.  Herweg.     1908.     Joh.  Ambr.  Barth,  Leipzig.    Zt.  f. 

ang.  Chem.  1908,  2491 M4.80 

Gehrcke,  C,  Prof.:    Die  Strahlen  der  positiven  Elektrizitat.    S. 

Hirzel,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  115 

Helm,    Georg,    Prof.:    Dresden.    Die    Grundlagen    der    hoheren 

Mathematik.    Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.    Zt.  f. 

ang.  Chem.  1911,  355. M14.20 

Hinrichsen,  Willy,  F.:    Vorlesungen  liber  chemische  Atomistik.    7 

Abb.  im  Text,  1.  Tafel.     1908.    Teubner,  Leipzig.    Zt.  f.  ang. 

Chem.  1908,  2491 M7.00 

van't  Hoff,  J.  H.,  Prof. :    Berlin,     f  2  III.  1911.    Die  Lagerung  der 

Atome  im  Raume.    3.  umgearb.  u.  verm.  Aufl.     147  S.     1908. 

Vieweg  &  Sohn,  Braunschweig.     Zt.  f.  ang.  Chem.  1908,  2108. 

Z.  f.  Koll.  19091,  206 T     M4.50 
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Zur    Bildung    der  ozeanischen    Salzablagerungen.      2.   Heft. 

1909.  Viewer  &  Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1909, 

1627 M5.00 

Janecke,  Ernst:  Gesattigte  Salzlosungen  vom  Standpunkte  der 
Phasenregel.  188  S.  1908.  W.  Knapp,  Halle.  Zt.  f.  ang. 
Chem.  1909,  665 : M9.00 

von  Juptner,  H. :  Das  chemische  Gleichgewicht  auf  grund  mechan- 
ischer  Vorstellungen.  367  S.  1910.  B.  G.  Teubner,  Leipzig, 
Berlin.    Zt.  f.  ang.  Chem.  1911,  889 Mil. 00 

Kauffmann,  Prof.  Hugo:  Die  Valenzlehre.  1911.  Ferd.  Enke, 
Stuttgart.    Zt.  f.  ang.  Chem.  1912,  S.  772 M15.00    ( 

Kanfmann,  Walther,  Prof.:  Konigsberg  i.  Pr.  und  Prof.  Alfred 
Coehn,  Gottingen.  Magnetismus  und  Elektrizitat.  Aus:  Muller 
—  Pouillets  Lehrbuch  der  Physik  und  Meteorologie,  10.  Aufl.  4 
Bde.  —  Bd.  4.  1.  Abth.  5.  Buch.  1909.  Vieweg  &  Sohn, 
Braunschweig.     Zt.  f.  ang.  Chem.  1910,  1816 geh.  M13.00 

Kremann,  R.:  Leitfaden  der  graphischen  Chemie.  Mit  5  zu- 
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2.   Praxis.     1909.    Ed.  Liesegang,  Leipzig.    Phot.  Korr.     1909, 

547 je     M4.60 

Stenger,  Erich,  Dr.:    Moderne  photographische  Kopierverfahren.  • 
Enzykl.  d.  Photog.  Nr.  63.      1909.     W.  Knapp,  Halle.      Phot. 
Korr.,1909,  247.    Zt.  f.  ang.  Chem.  1909,  2019 M2.00 

Stolze,  F. :  Die  Panoramenapparate  in  ihren  Vorziigen  und  Mangeln 
sowie  ihre  Verwendung  in  der  Praxis.  EnzykL  d.  Photog.  Nr.  64. 
1909.  W.  Knapp,  Halle.  Phot.  Korr.  1909,  247.  Zt.  f.  ang. 
Chem.  1909,  2120 M3.00    < 

Die  Stereoskopie  und  das  Stereoskop  in  Theorie  und  Praxis. 

Enzykl.  d.  Phot.     Nr.  10.     2.  Aufl.     1908.     W.  Knapp,  Halle. 

Phot.  Korr.  1909,  301.    Zt.  f.  ang.  Chem.  1909,  1047. M5.00 

Unger,  A.  W.,  K.  K.  Prof.:  Die  Herstellung  von  Buchern,  Ulustra- 
tionen  Akzidenzen  u.  s.  w.  2.  verm.  Aufl.  178  Fig.,  12  Beilagen, 
74Tafeln.     1911..    W.  Knapp,  Halle.    Phot.  Korr.  1911, 335 M12.60 

Urban,  Wilh.:  Mtinchen.  Kompendium  der  gerichtlichen  photo- 
graphie.  103  Bilder.  1909,  1910.  Otto  Nemnich,  Leipzig. 
Phot.  Korr.  1910,  298.     Zt.  f.  ang.  Chem.  1910,  566: M7.50 

Vogel's  Dr.  E.  Taschenbuch  der  Photographie.  Ein  Leitfaden 
fur  A nf anger  und  Fortgeschrittene.  Bearb.  von  Paul  Hanneke. 
21.-25.  Aufl.  —91.  Tausend.  1909,1910.  Gustav  Schmidt, 
Berlin.    Phot.  Korr.  1909,  601;  1911,  334 M2.50 

Warstat,  Willi,  Dr.:  Allgemeine  Asthetik  der  photographischen 
Kunst  auf  psychologischer  Grundlage.  Eneykl.  d.  Photogr. 
Heft  65.     1909.     W.  Knapp,  Halle.    Phot.  Korr.  1909, 246 M3.00 

Was  der  Photograph,  Photohandler  und  Amateur  vom  Giftgesetz 
und  den  Giften  wissen  muss.  Hrsgn.  u.  verlegt  von  Soennecken  & 
Co.,  Munchen.    Phot.  Korr.  1911,  421 

Weigert,  F.:  Die  chemischen  Wirkungen  des  Lichts.  114  S.  Koll. 
Zt.  1912",  S.  205 

Wentzel,  Fritz,  Dr.  Ing.:    Kinematographen-Films.    Nr.  6,   1911  j 

der  Zeitschrift:  Kunststoffe.     1911.    J.  F.  Lehmann,  Miinchen. 
Phot.  Korr.  1911, 332 Preis der Ztschr.  halbjahrl.  M18.00 

u.   Dr.   F.    Paech:     Photographisches   Reisehandbuch;    ein 

Ratgeber  fiir  die  photographische  Ausrustung  und  Arbeit  auf 
Reisen.    Klein  8°.     Reich  ill.     1909.    Gustav  .Schmidt,  Berlin. 

Phot.  Korr.  1909,  350 M3.00 

Wiener,  Otto:  Uber  Farbenphotographie.  Ein  Vortrag.  J.  A. 
Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1910,  890 ■. 
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Wimmer,  Franz  Paul:    Praxis  der  Makro-und  Mikro-Projektion  fur 
I     Lehrzwecke  in  Schule  und  Hans,  sowie  fur  Lichtbildervortrage,  etc. 

I     1911.     Otto  Nemnich,  Leipzig.    Phot.  Korr.  1911,  333 M6.00 

Wolf-Czapek,  K.  W. :    Angewandte  Photographie  in  Wissenschaft 

undTechnik.     I.  Teil:  Die  Photographie  im  Dienste  der  anorgan. 

Naturwissenschaften;  124Fig.  auf  33  Taf eln  und  100S 

II.   Teil:    desgl.  der  organ.    Naturwissenschaften;    132  Fig.  auf 

41  Tafeln  und  119  S*.     1911.    Union  Deutsche  Verlagsges,  Berlin. 

Zt.  f.  ang.  Chem.  1911,  S.  2206 

.  III.  Teil:  Die  Photographie  im  Dienste  der  Technik.    94  S.,  139 

Fig 

IV.   Teil:  Die  Photographie  im  Dienste  sozialer  Aufgaben.    98  S., 

86  Fig.     1911.     Deutsche  Union  Verlagsgesellsch,  Berlin.    Zt.  f. 

ang.  Chem.  1912,  S.  1476 

Hrsgn.  mit  Unters.  hervorr.  Fachleute.     4  Teile,  jeder  etwa  100  S. 

Text  u.  liber  100  Abb.  auf  ca.  40  Tafeln.     19  Referate.     Union, 

Deutsche  Verlagsgesellschaft,  Berlin.     Phot.  Korr.  1911,  385 

Die    Kinematographie.      Wesen,   Entstehung  und  Ziele  des 

lebenden  Bildes.    2.  erw.  Aufl.    46  Abb.     1911.    Union  Deutsche 

Verlagsgess,  Berlin,  S.  61.    Phot.  Korr.  1911,  423 

Zehn  Jahre  Deutsche  Alpenzeitung.    Phot.  Korr.  1911,  334 

von  Zamboni,  Karl:    Anleitung  zur  Positiv-  und  Negativretusche. 

3.  Aufl.     1908.     W.  Knapp,  Halle.    Phot.  Korr.  1909,  43.  .... .     M2.40 

Zimmermann,   W.:    Die  Photographie.     1909.    Quelle  &  Meyer, 

Leipzig.     Zt.  f.  ang.  Chem.  1909,  2121 Ml. 80 

Zollhandbuch  fib*  die  photographische  Industrie.    Zusammenstel- 

lung  der  auslandischen  Einfuhrz6lle  auf  die  wichtigsten  photogr. 

Bedarfsartikel.     Bearb.  von  Fritz  Hansen,  Berlin.     170  S.     Hrsgn. 

vom   Verein  der   Fabrikanten   photographischer   artikel  E.    V., 

Berlin.     Phot.  Korr.  1910,  558 


PHOTOGRAPHISCHE  KALENDER,  ZEITSCHRIFTEN,  ETC. 

Agenda  Lumidre,  1909,  1910.     Lyon,  A.  Lumi&re  et  ses  fils.     Gau- 

thier-Villars,  Paris.     Phot.  Korr.  1909,  145;  1910,  193 Fr.        1.00 

Deutscher  Kamera- Almanach :  gr.  8°.  ca.  300  S.  u.  130  Reprod.,  146 
Reprod.  Bd.  5  =  1909.  Begr.  von  Fritz  Loescher,  fortgefuhrt' 
von  Otto  Eevel.     Gustav  Schmidt,  Berlin.     Phot.  Korr.  1909,  44; 

1910,  45;  1911,  336 M5.00 

M5.50 

Photographen-Kalender:    Taschenbuch   und   Almanach   fur 

1909,    1910,    1911.    2  Teile.    28.   Jahrg.    1909.     Karl   Schwier, 

Weimar Jeder  Teil  fiir  sich.     M2.00 

Phot.  Korr.  1909,  43,  244.    Phot.  Korr.     1910,  44,  298;  1911,  51, 

423 Beide  zusammen.     M3.00 
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Jahrbuch  des  Kamera-Klubs  in  Wien,  1909.    Selbstverlag.    Phot. 

Korr.  1909,  547 

Notizbuch  fiir  Amateurphotographen.    2.  verm.  u.  verb.  Aufl.  mit 

Belichtungstafel.    P.  Briinsing,  Heidelberg.    Phot.  Korr.   1909, 

500 Ml. 20 

Photographischer  Abreisskalender,  1910.    Phot.  Korr.  1910,  46.    R. 

Lechner,  Wien . K3.30 

Photographischer  Abreisskalender,  1910,  1911.    W.  Knapp,  Halle. 

Phot.  Korr.  1909,  601.    Phot.  Korr.  1910,  605.  4.  Jahrg M2.00 

Photographischer  Almanach:    Hrsg.  Hans  Sporl.  Ca  144  S.    Jahr-  < 

lich.    Ed.  Liesegang,  Leipzig.     Phot.  Korr.  1909,  43,  245;   1910, 

149 Ml. 50  ( 

Notizkalender:    Hrsgn.  von  Prof.  Dr.  Franz  Stolze,  Berlin. 

1911  -  16.  Jahrg.     (+  14.  I.  1910,  Phot.  Korr.  1910,  100.)    W. 

Knapp,  Halle.    Phot.  Korr.   1909,  45.    Phot.  Korr.   1910,  99. 

Phot.  Korr.  1911,  334 Ml. 50 

Photographisches  Taschen-Notizbuch:    Soennecken  &  Co.,  G.  m. 

b.  H.,  MUnchen.    Phot.  Korr.  1909,  500 Ml. 00 

PHYSIKALISCHE-  UND  THEORETISCHE  CHEMIE  MATHE- 
MATIK,  PHYSIK. 

Arndt,  Kurt:    Technische  Anwendungen  der  physikalischen  Chemie. 

IV  u.  304  S.    55  Abb.  im  Text.     1908.    Mayer  &  Muller,  Berlin. 

Zt.  f.  ang.  Chem.  1908,  2566 M8.00 

Arrhenius,    Svante,    Prof.:    Stockholm.    Theorien    der    Chemie. 

Ubers  von  A.  Finkelstein.    2.  neubearbeitete  u.  bed.  verm.  Aufl. 

233  S.    1909.    Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.    Zt. 

f.  ang.  Chem.  1909,  1655 

Untersuchung  tiber  die  galvanische  Leitfahigkeit   der  Elek- 

trolyte.    Ubers.  von  Anna  Hamburger.    Hrsg.  von  Otto  Sackur. 

Ostwald's   Klasoiker,    etc.    Wilh.    Engelmann,    Leipzig.    Zt.   f. 

ang.  Chem.  1908,  2564 M2.50 

Auerbach,  Felix,  u.  Rudolf  Rothe:    Taschenbuch  fur  Mathematiker 

und  Physiker.    Unter  mitw.  zahlr.  Fachgenossen  hrsgn.    2.  Jahrg. 

1911.    B.  G.  Teubner,  Leipzig,  Berlin.    Zt.  f.  ang.  Chem.  1911, 

1417. , M7.00 

Bakhuis  Roozeboom,  Dr.  H.  W.:    Amsterdam.    Die  heterogenen 

Gleichgewichte  vom  Standpunkte  der  Phasenlehre.    Drittes  Heft, 

Erster    Teil.     Die    ternaren     Gleichgewichte.     1911.     Friedr. 

Vieweg  &  Sohn,    Braunschweig.     Zt.  f.  ang.    Chem.    1911,    S. 

1739 

Badeker,    K.,    Prof.:    Jena.    Die   elektrischen   Erscheinungen   in 

metallischen  Leitern.    Aus  d.  Sammlung  „  Die  Wissenschaft." 

Vieweg-Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1911,  1361 M4.80 
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Bendt,  Franz:    Grundziige  der  Differential-  u.  Integralrechnung. 

4.   Aufl.  39  Abb.    J.  J.  Weber,  Leipzig.    Zt.  f.  ang.  Chem.  1911, 

458 M3.00 

Benrath,    Dr.    Alfred:    Chemische    Konstitutionsbeweise.    79    S. 

1911.    Carl  Winters  Universitatsbuchhandlung,  Heidelberg.    Zt. 

f.  ang.  Chem.  1911,  S.  2367  . . .  .• 

Versuch  einer  Bewertung  chemischer  Theorien.     1908.      C. 

Winter,  Heidelberg.    Zt.  f.  ang.  Chem.  1909,  89 Ml  .20 

Bbrnstein,  R.,  Prof.,  u.  Prof.  W.  Marckwald:    Sichtbare  und  un- 

sichtbare  Strahlen.    2.  neubearb.  u.  verm.  Aufl.  85  Abb.  im  Text. 

1910.    B.  G.  Teubner,  Leipzig.    Zt.  f .  ang.  Chem.  1910,  890 Ml  .25 

Bruni,  Guiseppe,  Dr.:    Feste  Losungen  und  Isomorphismus.     1908. 

Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.     VI.  u.  130  S.     Zt.  f. 

ang.  Chem.  1909,  560.    Z.  f.  Koll.  19091,  154 M5.00 

Byk,  Alfred,  Dr.:    Einfuhrung  in  die  Kinetische  Theorie  der  Gase. 

1.   Teil:  Die  idealen  gase.     (Statik  und  Dynamik  der  einatomigen 

gase.)     10.  B'dchen  d.   „  Mathemat.  —  physikal.   Schriften  fur 

Ingenieure  und  Studierendi,"  hrsgn.  von  E.  Jahnke.     IV  u.  102  S. 

1910.    B.  G.  Teubner,  Berlin,  Leipzig.     Zt.  f.  ang.  Chem.  1911, 

648 M3.20 

Coops,  G.  HM  Dr. :    Ubersichtliche  Darstellung  des  zweiten  Haupt- 

satzes  der  Thermodynamik  und  der  daraus  herzuleitenden  Folgen. 

1909.    P.  Noordorf ,  Groningen.     Zt.  f .  ang.  Chem.  1909, 2070 M0 .  75 

Dessau,    Bernhard:    Die    physikalisch-chemischen  *  Eigenschaften 

der  Legierungen.    VIII  U.  208  S.     1910.    Vieweg  &  Sohn,  Braun- 
schweig.   Zt.  f.  ang.  Chem.  1910,  1992 M8.00 

Duhem,   Pierre:    Ziel  u.  Struktur  der  Physikalischen  Theorien. 

Ubers.  von  Fr.  Adler,  Vorwort  von  Ernst  Mach.  1908.     Joh. 

Ambr.  Barth,  Leipzig.     Zt.  f.  ang.  Chem.  1908,  2392 M8.00 

Fournier    d'Albe,    C.    E.:    Die    Elektronentheorie.    Gemeinverst. 

Einf .  in  die  moderne  Theorie  der  Elektricitat  u.  des  Magnetismus. 

Ubers.  von  I.  Herweg.     1908.    Joh.  Ambr.  Barth,  Leipzig.    Zt.  f. 

ang.  Chem.  1908,  2491 M4.80 

Gehrcke,  C,  Prof.:    Die  Strahlen  der  positiven  Elektrizitat.    S. 

Hirzel,  Leipzig.     Zt.  f.  ang.  Chem.  1910,  115 

Helm,    Georg,    Prof.:    Dresden.    Die    Grundlagen    der    hoheren 

Mathematik.    Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.    Zt.  f. 

ang.  Chem.  1911,  355. M14.20 

Hinrichsen,  Willy,  F.:    Vorlesungen  liber  chemische  Atomistik.    7 

Abb.  im  Text,  1.  Tafel.     1908.    Teubner,  Leipzig.    Zt.  f.  ang. 

Chem.  1908,  2491 M7.00 

van't  Hoff,  J.  H.,  Prof. :    Berlin,     f  2  III.  1911.    Die  Lagerung  der 

Atome  im  Raume.    3.  umgearb.  u.  verm.  Aufl.     147  S.     1908. 

Vieweg  &  Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1908,  2108. 

Z.  f.  Koll.  19091,  206 T     M4.50 
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Zur    Bildung    der  ozeanischen    Salzablagerungen.      2.  Heft. 

1909.  Viewer  &  Sohn,  Braunschweig.    Zt.  f.  ang.  Chem.  1909, 

1627 M5.00 

Janecke,  Ernst:  Gesattigte  Salzldsungen  vom  Stand punkte  der 
Phasenregel.  188  S.  1908.  W.  Knapp,  Halle.  Zt.  f.  ang. 
Chem.  1909,  665 : M9.00 

von  Jtiptner,  H. :  Das  chemische  Gleichgewicht  auf  grund  mechan- 
ischer  Vorstellungen.  367  S.  1910.  B.  G.  Teubner,  Leipzig, 
Berlin.    Zt.  f.  ang.  Chem.  1911,  889 Mil. 00 

Kauffmann,  Prof.  Hugo:  Die  Valenzlehre.  1911.  Ferd.  Enke, 
Stuttgart.    Zt.  f.  ang.  Chem.  1912,  S.  772 M15.00     ( 

TJTfliifmflnn)  Walther,  Prof.:  Konigsberg  i.  Pr.  und  Prof.  Alfred 
Coehn,  Gottingen.  Magnetismus  und  Elektrizitat.  Aus:  Muller 
—  Pouillets  Lehrbuch  der  Physik  und  Meteorologie,  10.  Aufl.  4 
Bde.  — Bd.  4.  1.  Abth.  5.  Buch.  1909.  Vieweg  &  Sohn, 
Braunschweig.    Zt.  f.  ang.  Chem.  1910,  1816 geh.  M13.00 

Kremann,  R.:  Leitfaden  der  graphischen  Chemie.  Mit  5  zu- 
sammenlegbaren  Raummodellen.  1910.  Gebr.  Borntrager, 
Berlin.    Zt.  f.  ang.  Chem.  1911,  353 M6.60 

Krohnke,  O.,  Dr. :  Kurze  Einfuhrung  in  den  inneren  gefiigeaufbau 
der  Eisenkohlenstofflegierungen.  1911.  Concordia  Verlagsges, 
Berlin.    Zt.  f.  ang.  Chem.  1911,  1417 M7.50 

Lehmann,  O. :    Die  neue  Welt  der  flussigen  Kristalle,  und  deren  Be- 

deutung  fur  Physik,  Chemie,  Technik  und  Biologie.    388  S.  mit 

L  246  Fig.     1911.    AJcademische  Verlagsgesellschaft,  Leipzig.    Zt. 

f.  ang.  Chem.  1911,  S.  1935.    Zt.  f.  Koll,  19111,  269 Geb.  M13.00 

|  Leiser,  R.,  Dr.:    Elektrische  Doppelbrechung  der  Kohlenstoffver- 

bindungen  Abhandlungen  d.  Deutschen  Bunsen-gesellschaft  Nr.  4. 

1910.  W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1911,  840 M3.60 

Levy,  Herbert,  Dr:  Thermodynamische  Behandlung  einiger  Eigen- 
schaften  des  Wassers  und  des  Wasserdampfes.  1910.  Jul. 
Springer,  Berlin.    Zt.  f.  ang.  Chem.  1911,  220 

Lunden,  Harald:  Amnitatsmessungen  an  schwachen  Sauren  und 
Basen.  Ahrens'sche  Sammlung  chem.  u.  chem.-techn.  Vortrage 
Bd.  14,  Heft  1-3.  1908.  Ferd.  Enke,  Stuttgart.  Z.  f.  KolL 
19101,  324.    Zt.  f.  ang.  Chem.  1910,  412. 

Marc,  Dr.  Robert:  Jena.  Vorlesungen  uber  die  chemischen  Gleich- 
gewichte  und  ihre  Anwendung  auf  die  Probleme  der  Mineralogie, 
Petrographie  und  Geologic  1911.  Gustav  Fischer,  Jena.  Zt.  f. 
ang.  Chem.  1911,  S.  1818.    Koll.  Zt.  19121,  S.  205 

Mecklenburg,  Werner:  Die  experimentelle  Grundlage  der  Ato- 
mistik.  VIII  u.  143  S.  1910.  Gustav  Fischer,  Jena.  Zt.  f. 
ang.  Chem.  1911,  1912.    Z.  f.  Koll.  191 11,  108 geh.        2.50 
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Meyer,  Julius,  Dr.:  Berlin.  Die  Allotropie  der  chemischen  Ele- 
mente.  Sammlung  Ahrens,  etc.  66  S.  1910.  Ferd.  Enke, 
Stuttgart.    Z.  f.  KoU.  1910",  172.    Zt.  f.  ang.  Chem.  1910,  1867. 

Geh.    M2.40 

Die  Bedeutung  der  Lehre  von  der  chemischen  Reactionsge- 

schwindigkeit  fur  die  angewandte  Chemie.  Ein  Vortrag.  IV  u.  64 
S.  1908.  Akad.  Verlagsgesellschaft  m.  b.  H.,  Leipzig.  Zt.  f. 
ang.  Chem.  1908,  2200.    Z.  f.  Koll.  1908",  243 Broach.    M2.00 

Obermiller,  Jul.,  Dr. :  Stuttgart.  Die  orientierenden  Einfliisse  und 
der  Benzolkern.  1909.  J.  A.  Barth,  Leipzig.  Zt.  f.  ang.  Chem. 
1910,  1223 . 

Ostwald,  W.,  Prof.:    Die  Energie.    Aus  „  Wissen  u.   Konnen." 

1908.  Joh.  Ambr.  Barth,  Leipzig.    Zt.  f .  ang.  Chem.  1909, 954. . . .     M4 . 40 
Ueber     Katalyse.     2.  Aufl.    1911.    Akademische     Verlags- 
gesellschaft, Leipzig.    Zt.  f.  ang.  Chem.  1912,  S.  1066 

Ostwald-Luther:  Hand-  und  Hilfsbuch  zur  AusfQhrung  physiko- 
chemischer  Messungen.  3.  Aufl.  Hrsg.  von  Dr.  It.  Luther,  Dres- 
den, und  Dr.  K.  Drucker,  Leipzig.  351  Fig.  im  Text.  573  S. 
1910.    Wilh. Engelmann,  Leipzig.    Zt.f. ang. Chem.  1911,305....  M13.00 

Perrin,  Prof.,  Dr.  J.:  Die  Brownsche  Bewegung  und  die  wahre 
Existenz  der  Molekule.  1910.  Th.  Steinkopff,  Dresden.  Zt.  f. 
ang.  Chem.  1912,  S.  1013 M2.50 

Planck,  Max:  Das  Prinzip  der  Erhaltung  der  Energie.  II.  Aufl. 
Sammlung:  Wissenschaft  u.  Hypothese.    B.  G.  Teubner.    Zt.  f. 

ang.  Chem.  1909,  1291 M6.00 

Vorlesungen  liber  die  Theorie  der  Warmestrahlung.    Joh.  Ambr. 

Barth,  Leipzig.    Zt.  f.  ang.  Chem.  1909,  1291 M7.80 

Pbschl,  Victor,  Dr.:  Die  Harte  der  festen  Korper  und  ihre  physi- 
kalisch-chemische  Bedeutung.  84  S.  1909.  Theo.  Steinkopff, 
Dresden.    Z.  f.  Koll.  1909",  173.    Zt.  f.  ang.  Chem.  1910,  1772. .     M2.50 

Ramsay,  William,  Sir:  Moderne  Chemie.  1.  Teil:  Theoretische 
Chemie.  tJbers,  von  Dr.  Max  Huth.  9.  Abb.  2.  Aufl.  1908. 
W.  Knapp,  Halle.    Zt.  f.  ang.  Chem.  1909,  1579 M2.00 

Richards,  Theodore  William:  Cambridge.  Experimen telle  Unter- 
suchungen  iiber  Atomgewichte.  Unters.  von  Richards  u.  seinen 
Mitarbeitern.    Deutsch  von  J.  Koppel.  VI  u.  890  S.    34  Abb. 

1909.  Leopold  Voss,  Hamburg,  Leipzig.    Zt.  f.  ang.  Chem.  1910, 

1514 M35.00 
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Atomic   and    molecular   weights   and 
their  logarithms,  39. 


Atomic  weights  for  1909,  1. 
Available  chlorine  in  bleaching  pow- 
der solution  at  15°,  444. 
Avidity  of  acids,  501. 

Barometer,  542. 
corrections  for,  542. 
readings,  correction  of,  for  tempera- 
ture, 72. 
Basicity  of  acids  with  various  indi- 
cators, 51. 
Bailing,  degrees  and  specific  gravity 
equivalent  of,  379. 
hydrometer,  525. 
Bishop,  H.  B.,  fuming  sulphuric  acid, 
397. 
specific    gravity    of   sodium    bisul- 
phite, 451. 
specific    gravity    of   sodium    hypo- 
sulphite, 448. 
specific  gravity  of  sodium  sulphite, 

450. 
specific   gravity  of  sulphuric  acid, 

393. 
specific  gravity  of  zinc  choride,  454. 
Bituminous  coal,  chemical  composition 

and  heat  of  combustion  of,  505. 
Bleaching   powder  solution,  available 

chlorine  in,  444. 
Boiling  point  of  water  at  680  to  800 

mm.  pressure,  467. 
Boyle's  law,  543. 

British  Imperial  and  metric  weights 

and  measures,  equivalents  of,  477. 

Bureau  of  Standards,  alcohol  tables 

of,  423. 
Butter  fat,  Polenske  values  of,  68. 
Butyro-Refractometer  readings,  conver- 
sion of,  to  indices  of  refraction,  69. 

Cadmium  chloride,  specific  gravity  of 

solutions  of,  456. 
Calculation,  accuracy  of,  518. 
of  gas  analyses,  tables  for,  70. 
of  volumetric  analyses,  tables  for,  51. 
Carbon  dioxide,  table  of  density  of 
(Parr),  76. 
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Charles'  law,  544. 

Chemical  and  physical  constants  of, 
fats  and  waxes,  61. 
lubricating  oils,  65. 
oils,  57. 
Chemical  composition-and  heat  of  com- 
bustion of,  anthracite  coal,  504. 
bituminous  coal,  505. 
coal  gas,  510. 
lignite,  507. 
natural  gas,  509. 
oven  cokes,  506. 
petroleum,  508. 
water  gas,  511. 
wood.  508. 
Coal,  chemical  composition  and  heat 
of  combustion  of,  505. 
gas,  chemical  composition  and  heat 
of  combustion  off  510. 
Coefficient,  of  expansion,  517. 

of  expansion  of  gases,  73. 
Coke,  chemical  composition  and  heat 

of  combustion  of,  506. 
Comparison    of    metric    and    U.    S. 
weights  and  measures  from  1  to 
10,  472. 
Constant    boiling    hydrochloric    acid, 

composition  of.  405. 
Conversion,  of  acid  values  of  oils  into 
oleic  acid,  67. 
of  butyro-refractometer  readings  to 
indices  of  refraction,  69. 
Correction  of  barometer  readings  for 

temperature,  72. 
Cupric,  chloride,  specific  gravity  of  solu- 
tions of,  at  17.5°,  444. 
sulphate,    specific   gravity  of   solu- 
tions of,  445. 

Density,  519. 
of  gases,  3. 
of  nitrogen,  74. 
of  water,  at  0°  to  36°,  457. 
at  30°  to  102°,  458. 
at  100°  to  320°,  458. 
Dilution,  and  concentration  of  liquids, 
556. 
to  a  certain  specific  gravity,  565. 
Dyne,  516. 

Elements,  MendeleefFs  periodic  sys- 
tem of,  2. 
physical  constants  of,  4. 


Equivalents,   of  degrees  Baume"   and 
specific  gravity,  379. 
of    metric    and    British     Imperial 

weights  and  measures,  477. 
of  metric  and  U.  S.  weights  and 
measures,  469. 
Essential  oils,  physical  and  chemical 

constants  of,  356. 
Ethyl  alcohol,  comparison  of  per  cents 
by  weight  and  by  volume,   431, 
434. 
density  of,  423,  425,  428. 
refractometer  readings  of,  439. 
calculation  of,  441. 
Expansion,  coefficients  of,  517.  . 

Factors,  551. 
for  the  calculation  of  indirect  gravi- 
metric analyses.  37. 
gravimetric,  and  their  logarithms,  10. 

Fats  and  waxes,  physical  and  chem- 
ical constants  of,  61. 

Ferric,  chloride,  specific  gravity  of  solu- 
tions of,  445. 
sulphate,  specific  gravity  of  solutions 
of,  446. 

Ferrous  sulphate,  specific  gravity  of 
solutions  of,  446. 

Figuring,  accuracy  of,  518. 

Force,  unit  of,  516. 

Fuming  sulphuric  acid,  397. 
specific  gravity  of,  392. 

Fundamental  equivalents  of  metric 
and  U.  S.  weights  and  measures, 
470. 

Fundamental  units,  515. 

Gas,  analyses,  tables  for  the  calculation 
of,  70. 
calculations,  543. 
coal,  chemical  composition  and  heat 

of  combustion  of,  510. 
natural,   chemical  composition  and 

heat  of  combustion  of,  509. 
volumes,   reduction  of,   to  0°  and 

760  mm.,  70. 
water,  chemical  composition  and  heat 
of  combustion  of,  511. 
Gas  and  mercury  thermometers,  539. 
Gases,  coefficient  of  expansion  of,  73. 
density  of,  3. 

solubility  of,  in  water,  73a. 
German  books,  review  of,  596. 
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Glycerene,  specific  gravity  of  aqueous 
solutions  of,  442. 

Gravimetric  factors  and  their  loga- 
rithms, 10. 

Gravity,  variations  of,  517. 

Heat  of  combustion  of,  anthracite 
coal,  504. 

^bituminous  coal,  505. 

coal  gas,  510. 

lignite,  507. 

natural  gas,  509. 

oven  cokes,  506. 

petroleum,  508. 

various  substances,  502. 

water  gas,  511. 

wood,  508. 
Heats  of,  formation,  482. 

neutralization  of  acids  with  forma- 
tion of  sodium  salts,  500. 

solution,  494. 
Hydrochloric     acid,     composition    of 
constant  boiling,  405. 

specific  gravity  of,  403,  405. 
Hydrometer,  Nickolson's,  520. 
Hydrometers.  524. 
Hydrostatic,  balance,  523. 

pressure,  519. 

Indirect  gravimetric  analyses,  factors 

|         for  the  calculation  of,  37. 

[inorganic  compounds,  physical  con- 
stants of,  101. 

International  atomic  weights  for 
1913,  1. 

Jolly's  spring  balance,  520. 

Kilogram,  definition  of,  515. 

Leach    and    Lythgoe,    refractometer 

readings    of    methyl    and    ethyl 

alcohol,  439. 
Length,  unit  of,  515. 
Lignite,    chemical    composition    and 

heat  of  combustion  of,  507. 
Liquids,    dilution    and    concentration 

of,  556. 
methods    of     determining    specific 

gravity  of,  523. 
Lithium  chloride,   specific   gravity  of 

solutions  of,  456. 


Liter,  definition  of,  515. 

Logarithms,  table  of,  79. 

Lubricating  oils,  physical  and  chem- 
ical constants  of,  65. 
physical  constants  of,  64. 

Lythgoe  and  Leach,  refractometer 
readings  of  methyl  and  ethyl 
alcohol,  439. 

Mass,  unit  of,  515. 

Melting  point,  and  composition  of  fusi- 
ble alloys,  376. 
of  acetic  acid,  406. 

Mendeleeff's  periodic  system  of  the 
elements,  2. 

Mercury,  vapor  tension  of,  at  40°  to 
880°,  468. 

Meter,  definition  of,  515. 

Methyl  alcohol,  refractometer  readings 
of,  439. 
calculation  of,  441. 
specific  gravity  and  percentage  by 

weight  and  volume,  436. 
specific  gravity  of,  435. 

Metric  and  British  Imperial  weights 
and  measures,  equivalents  of,  477. 

Metric  and  U.  S.  weights  and  mea- 
sures, equivalents  of,  469. 
fundamental  equivalents  of,  470. 

Mixed  acids,  formation  of,  559. 

Mixtures  of  definite  composition,  for- 
mation of,  558. 

Mohr  specific  gravity  balance,  523. 

Molecular  and  atomic  weights  and 
their  logarithms,  39. 

Natural  gas,  chemical  composition  and 

heat  of  combustion  of,  509. 
New  books,  review  of,  571. 
Nickolson's  hydrometer,  520. 
Nitric  acid,  specific  gravity  of,  399, 

401. 
Nitrogen,  density  of,  74. 
Normal,  solutions  of  acids  and  bases, 
value  of,  52. 
oxidizing    and    reducing    solutions, 

value  of,  54. 
precipitation  reagents,  value  of,  56. 

Oils,  physical  and  chemical  constants 
of,  57. 
table  for  calculation  of  specific  grav- 
ity of,  68. 
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Oleum  analysis,  655. 

Organic  compounds,  physical  con- 
stants of,  216. 

Oxidizing  and  reducing  solutions, 
value  of  normal  solutions  of,  54. 

Percentage  of  alcohol  by  volume  and 

by  weight,  417. 
Periodic  system  of  the  elements,  2. 
Petroleum,  chemical  composition  and 

'  heat  of  combustion  of,  508. 
Phosphoric  acid,  specific  gravity  of, 

Physical  constants  of,  alkaloids,  339. 
inorganic  compounds,  101. 
lubricating  oils,  64. 
organic  compounds)  216. 
the  elements,  4. 
Physical  and  chemical  constants  of,  es- 
sential oils,  356. 
lubricating  oils,  65. 
fats  and  waxes,  61. 
oils,  57. 
Polenske  value  of  butter  fat,  table  of, 

68. 
Potassium,  carbonate  solutions,    spe- 
cific gravity  of,  415. 
chromate.  specific  gravity  of  solu- 
tions of,  447. 
dichromate  solutions,  specific  grav- 
ity of,  447. 
hydroxide,  specific  gravity  of  solu- 
tions of,  411. 
Precipitation  reagents,  value  of  nor- 
mal solutions  of,  56. 
Pressure,  unit  of,  516. 
Problems,  533,  546,  552. 
Pycnometer,  520,  523. 

Rational    scale,    Baume   hydrometer, 

526. 
Rectangular  method  for  dilution  and 

concentration,  563. 
Reduction  of  gas  volumes  to  0°  and 

76°  mm.,  70. 
Refractive  indices  of  oils,  temperature 

correction  for,  67. 
Refractometer  readings  of  methyl  and 

ethyl  alcohol,  439. 
calculation  of,  441. 
Relative  avidity  of  acids,  591. 
Review  of  new  books,  571. 


Sartorius  specific  gravity  balance,  523. 
Seeker,  A.  F.,  calculation  of  refrac- 
tometer readings,  441. 
Sodium,    bisulphite,    specific    gravity 
of,  451. 

carbonate    solutions,    correction    of 
specific  gravity  of,  413,  414. 

chloride  solutions,   specific   gravity 
of,  447. 

dichromate  solutions,  specific  grav- 
ity of,  448. 

hydroxiae,  specific  gravity  of  solu- 
tions of,  410. 

hyposulphite,    specific    gravity     of 
448.  ' 

specific  gravity  of,  414. 

sulphite,  specific  gravity  of,  450. 
Solubility  of  gases  in  water,  73a. 
Specific  gravity,  519. 

and  Baume  degrees,  equivalent  of. 
379. 

and    percentage    by    weight     and 
volume  of  methyl  alcohol,  436. 

and  percentage  of  alcohol  by  volume, 
416. 

determinations,  corrections  for,  527. 

of  acetic  acid,  406. 

of  ammonia,  408. 

of  ammonium  chloride  solutions,  444. 

of  ammonium  sulphate  solutions,  443. 

of  aqueous  solutions   of  glycerene, 
442. 

of  cadmium  chloride  solutions,  456. 

of  cupric  chloride  solutions,  at  17.5°, 
444. 

of  cupric  sulphate  solutions,  445. 

of  ferric  chloride  solutions,  445. 

of  ferric  sulphate  solutions,  446. 

of  ferrous  sulphate  solutions,  446. 

of  fuming  sulphuric  acid,  392. 

of  hydrochloric  acid,  405. 

of  liquids,  523. 

of  lithium  chloride  solutions,  456.     1 

of  methyl  alcohol,  435.  I 

of  nitric  acid,  399,  401. 

of  oils,  temperature  correction  for,  67. 

at  15.5°,  table  for  calculation  of, 

68. 

of  phosphoric  acid,  407. 

of  potassium  carbonate  solutions,  415. 

of  potassium  chromate  solutions,  447^ 

of  potassium  dichromate  solutions, 
447. 
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Specific  gravity,  of  potassium  hydrox- 
ide solutions,  411. 
of  sodium  carbonate  solutions,  413, 

414. 
of  sodium  carbonate  solutions,  cor- 
rection of,  414. 
of  sodium  chloride  solutions,  447. 
of  sodium  dichromate  solutions,  448. 
of  sodium  hydroxide  solutions,  410. 
of  solids  insoluble  in  water,  522. 
of  solids  soluble  in  water,  521. 
of  stannic  chloride  solutions,  453. 
of  stannous  chloride  solutions,  454. 
of  sulphuric  acid,  388,  394. 
of  zinc  chloride  solutions,  454,  456. 
of  zinc  sulphate  solutions,  456. 
tables,  use  of,  531. 
Specific  volume,  519. 
Standards   and   fundamental   equiva- 
lents,  of    British    Imperial    and 
metric  weights  and  measures,  477. 
of  U.  S.  weights  and  measures,  469. 
Stannic    chloride    solutions,    specific 

gravity  of,  453. 
Stannous   chloride  solutions,   specific 

gravity  of,  454. 
Stoichiometry,  513. 
Successive  reactions,  550. 
Sulphuric  add,  fuming,  397. 
specific  gravity  of,  393. 
specific  gravity  table  of,  388,  394. 


Temperature    correction    for,   refrac- 
tive indices  of  oils.  67. 

specific  gravity  of  oils,  67. 
Tension,  of  water  vapor  over  ice,  461. 

of  water  vapor  over  water,  461. 
Thermochemical  units,  481. 
Thermochemistry,  481. 
Thermometers,  539. 

errors  in,  541. 
Thompson,  R.  T.,  basicity  of  acids  ac- 
cording to,  51. 
Twaddle's  hydrometer,  526. 


Vapor,  pressure  of  water,  464. 

tension  of,  mercury  at  40°  to  880°, 
468. 


Vapor,  tension  of,  water,  at  —2°  to 
+36°,  462. 
at  30^  to  230°,  463. 
Velocity,  unit  of,  515. 
Volume  in  C.  C.  of  one  gram  of  water, 
at  0°  to  36°,  459. 
at  30°  to  102°,  460. 
at  100°  to  320°,  460. 
unit  of,  515. 
Volumetric   analyses,   tables  for  cal- 
culation of,  51. 

Water,   boiling  point   of,   at  680  to 

800  mm.  pressure,  467. 
density  of,  at  0°  to  36°,  457. 

at  30°  to  102°,  457. 

at  100°  to  320°,  458. 
gas,  chemical  composition  and  heat 

of  combustion  of,  511. 
solubility  of  gases  in,  73a. 
vapor,  tension  of,  over  ice,  461. 

over  water,  461. 
vapor,  pressure  of,  464. 
volume  in  C.  C.  of  one  gram  of,  at  0° 

to  36°,  459. 

at  30°  to  102°,  460. 

at  100°  to  320°,  460. 
Waxes  and  fats,  physical  and  chem- 
ical constants  of,  61. 
Weight,  516. 

and  mass,  515. 
Weights  and  measures,  British  Im- 
perial and  metric,  equivalents  of, 

477. 
standards  of,  469. 
(U.  S.)  fundamental  equivalents  of, 

469. 
(U.  S.)  and  metric  equivalents  of,  469. 
Westphal,    specific    gravity    balance, 

523. 
Wood,  chemical  composition  and  heat 

of  combustion  of,  508. 

Zeiss'  immersion  refractometer  read- 
ings, 439. 
calculation  of,  441. 
Zinc  chloride,  specific  gravity  of  solu- 
tions of,  454,  455,  456. 
sulphate,   specific  gravity  of  solu- 
tions of,  456. 
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The  Chemist's 

Duplex  Slide  Rule 

N       Designed  by  Dr.  R.  Human  Ashley 

The  Chemist's  Duplex  Slide  Rule  represents  the  successful 
completion  of  a  long  series  of  experiments  to  adapt  the  loga- 
rithmic and  cologarithmic  scales,  in  conjunction  with  the  chem- 
ical gauge  points,  to  the  rapid  solution  of  the  problems  en- 
countered by  the  chemist.  By  the  use  of  this  Rule,  problems 
in  Stoichiometry,  such  as  Gravimetric  Analysis,  Volumetric 
Analysis,  Equivalents,  Percentage  Composition,  Conversion 
Factors,  Volume  of  gas  from  a  given  weight  of  substance  at 
different  temperatures  and  pressures,  and  many  other  analogous 
problems  are  quickly  and  easily  solved. 

Aside  from  the  solution  of  the  chemical  problems  above  re- 
ferred to,  any  arithmetical  problems  solvable  by  logarithms  are 
readily  and  accurately  done  with  a  minimum  number  of  settings. 

The  Rule  carries  138  chemical  symbols,  which  include  the 
common  acids,  bases,  salts,  oxides  and  elements,  and  which  are 
arranged  in  the  order  of  their  molecular  weight. 

As  each  symbol  has  its  individual  position  corresponding  to 
the  logarithm  of  its  molecular  weight,  the  number  of  permuta- 
tions and  combinations  possible  covers  the  requirements   of 

almost  any  problem. 
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SECTIONAL  VTEW-8BVENTH- 
EIGHraS  ACTUAL  8IZE 


The  application  of  a  simple  rule  enables  the  Chemist 
to  locate  other  symbols  of  less  frequent  occurrence. 

The  Chemist's  Duplex  Slide  Rule  may  be  relied  upon  to  give 
accurate  readings  to  three  significant  figures,  with  a  maximum 
apparent  error  of  one-tenth  per  cent.  This  error  is  quite  within 
the  limit  of  accuracy  of  the  average  operation  of  the  analytical 
Chemist. 

The  Rule  does  not  attempt  to  replace  logarithms,  but  it  is  a 
valuable  adjunct  to  the  Chemist  in  checking  up  results  and  it 
may  be  conveniently  used  whenever  rapid  approximations  to 
within  a  fair  degree  of  certainty  are  desired. 

In  many  cases,  the  operator  may  solve  a  chemical  problem 
directly  with  the  Rule.  It  is  made  of  high  grade  material,  has 
a  10  in.  scale,  engine  divided,  and  each  rule  is  accompanied  by 
a  manual  containing  clear,  comprehensive  instructions  for  use. 

Write  to  our  nearest  office  for  a  complete  description  of  this 
rule. 
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